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it will be neceſſary to explain the Nature of 


"46 Day of NE © Month) as in for the Z 
aw, Tecond- and third NB 


Before I ſhew the Uſe Bf this new 8 15 


Haus Qugdianti and e Manger of taking 


an Obſervation by it in the common Way. 


| 3 ; 5 The Diviſions on the ſliding Arch of this In- | 
1 ſtrument are the ſame with theſe uſually put on 


| 2 Has Quadrant, (andy differ only in the 

__ Wo © former Being numbered for the 
Altitude, andthis for the Zenith Diſtance, and | 
FO are accurately divided into Ninety equal Parts 


20 Min. The whole Degrees are diſtinguiſhed 


” 2nd the other Subdiviſions. of 20 Min. 
each, Ate pointed Out by Lines drawn through 


® aq 1 ©. x - — — 


laſk Subdiviſions are again n ſubdivided into Mi- 
nutes, 


and marks the Diviſions graduated on the Arch, 
chat 5 215 wg? is axed Glas Mirrour 


"TR. As es, 85 . 48 id Index a 5 
. ons g the Arch, and reflects the Image of 

E= -. 7 un or Stax to either of the Horlzon:Gldet , 
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\-- +  * the two outward concentric Circles; and theſe 


or Degrees, which are again ſubdivided into 


by Lines drawn through three concentric Cir- 
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Means of à Nonius Diviſion upon 
ee nd lex, which is moveable about the Ces | 


Ser the Center of the Inſtrument; bur d, 5 


| | 
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. 
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ebe Chad G, btb tht, Pin: quicklikrrth, 
which is next the Plane of the Octant- the uf 


Part being left tranſparent on purpoſe, to 
Eee Horizon through it! This Glaſs returns 
a ſecond Image of e Sun or Star to the Hie, 


placed at nn Vane. 1. in der warden 


ſervations. 3 A 
The Glaſs H bene a ſecond! Imag * — 


e Glaſs D, and reflects it to 


Placed at the North Vane M, in eee Cb. 5 


This Glaſs has a narrow tranſpa- 
rent tent opening, thro! which the-Horizon i is tobe 


En nn s 


n of theſe Glafles 5 eq H, have a Ci r- 


5 * Motion parallel to the Plane of the In- 
ſtrument, by means of two Leavers placed on 
the backfide of the Quadrant; and by means of 
two Screws which paſs through the Foot f 


| each Glaſs, may be ſet perpendicular t the 


"fame Plane, if they ſhould by any Accident, 
Ve. be altered from that Poltignz(! :caid - 
The Leavers are ſeen at gg. Fig: 24 Which 
repreſents the backſide of the Odtant. 
There are two red Glaſſes at K, fixed in Braſs 
f Frames, being one of a lighter, the othet of a 
darker Colour. Their Uſe is to prevent the 
Sun's bright Rays from offending the Obſerver's 
* theſe move on one Center, and may 
be uſed either ſeparate or together, according 
do dhe Brightneſs or Faintneſs of the Sun. 
Theſe coloured Glaſſes; when uſed in the 
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turn — — 
Heel) to the right and left, and 
the Image of the Sun glide along e Horizon, 
if the Inſtrument be 1 Poſition, and 
if not, the Sun will deſcribe a Line which 
croſſes the Edge of the Sea. 


| faint, it will be more convenient ta uſe the 

3 — 3 therefore look directly at 
op | 
touch the Star by Reflection, OG 1 
| el „ * „ 
| 38 19 


0 . 0 | 
right and then; to the left Hand, it will ſeem 


to deſcribe an Arch, the loweſt Part of which 
muſt be ſet to the Horizon, and than. dhe In- 


ſtrument is perfectly upright. 
For the Back Obſer vation ala the Oftan, 


as before, 8 upright, as le, with. your 


to the North Vane M. look through 
tranſparent Part of the Glaſs at the Horizon, 


"IN 
8 


Back towards the Sun; and placing your 115 


and at the ſame Time flide. the Index ell the | 


held u pright, keep it and your Arm ſteady and 


Image of the Sun joins the · Edge of the Sea. 
In order to know when the Inſtrument is 


Lee were upon your : 
ou will ſee 


To obſerve by a Star Forwards; Set che iu. 


in its own Place as well by Reflection as it does 


z0n, by Which Method you ll neither loſ 


N Sicht. it, nor miſtake it for any other Star. 


den m0 che Beginning of Degrees and look up 
directly at it, by which M Means 4 will pond 


to the naked Eye — ben ſlide the Index, and 
the Star will descend till it touches the Hori- 


When the Horizon is bright, and the Star 


and bring the Edge of the Sea to 


| 


3 


602 


25 fad Mets dos... 


3 ſervation muſt be made, and frequent- 
ly repeated, before the Sun comes to the Meri- 
jan, in order to obtain his greateſt Height, 
or Zenith Diſtance, by which, and the Decli- 
nation of the Sun taken out of the Tables for 
that Purpoſe, the Latitude may be readily 
found, according to the e Rules deli- 

vered i in every Treatiſe of Navigation. i 


: ſhall N0W: proceed. 70 Gew bowy to find the 
"Jute of the Place, by immediate Inſpection or by 
en new Contrivance applied to this Inſirument. 


The ſliding Arch, before deſeribed, is divi- 
ded into 90 Degrees; and theſe again ſubdivided 
into 20 Min. each; over this, in two Sets of 
ee Circles, are the Months in two half 
Vears; the uppermoſt contains the Months from 
the Winter Solſtice to the Summer Solſtice, be- 
ginning from the 22d of December, and pro- 
ceeding from the left Hand towards the right, 
thro January, February, "March, &c. to the 
21ſt of June; the lowermoſt Circle of the 
Months beginning at the 22d of June, and 
going on thro Fuly, Auguſt, September, &c. to 
the 21ſt of December, from the right Hand, 
towards the left, See F. ig. 3 and 5. The 
tenth Day of each Month is numbered 10, 


e e every fifth Day is diſtinguiſhed 


by a Diamond, and each reſpective Day is 
_ expreſſed by a thorter Diviſion between two 


"HO Arches, "Bah Day is _ | 


* 


| | (9) | 
Half by a ſmall Daſh, the Uſe of which n 
be explained hereafter; | | 

Above the Circles of Months, is Aivlod: 47 ; 
Degrees for the North and South Deelination, 
beginning in the Middle of the Arch 3 
E, and numbered each way from thence at 
every Degree, 1, 2, 3, 4, 5, Sc. to 23. Theſe 
Degrees are ſubdivided in 6 Parts, containing 
10 Minutes each, which are again ſubdivid 
by the Nonius O into ſingle Minutes, as ſhall 1 
be ex e mama. Nomius 
Divi | | 

Here'it will be pro r to lay down' Tres 
ſhort Rules for the Latitude, wich, 
being once underſtood, will render the Pratico 
of this New Improvement TI _ 
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1 "ee arp E <0 ', 1 P. we at lp. 
Add the Sun's Declination for the Time of 
Obſervation, if it be on the ſame Side of the 
Equator with the . to ne n Diſ- 
E and v4 = hs | 


 Subſtrack is; va = Weder as bir oy? 


the firſt the Sum, in the IO r- 
; der, will be the Latitude. | 8 


l III. 3 2 
"Ir mays happen berger de Pepe thi 


; the . Point are bot on the ſame 


B 2 he Side 
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5 10% 5 
Side of the Equator and the ebase 
than the Zenith Diſtance; in Which 


| . 1 e eee ri exe een h 
| xx 2410 p 
iy ee, bee. een e 
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Ne 
228015 wy A re phofeit: 45 Bene 
O the Horizon, AZ will be/the 
| Lact of the Place. Rae og vd 
I, Sup the Son at B, then übe Arch 
B 2 will be his Zenith re AI a B the. 
' 8 the fo? Calc. it eden "Oe * 
by if the Sun's Declination; A B, be added to B Z, 
FE his Diftance from 8 their Sum 2 
| will be the Latitude. 
2dly; If the Sun be on the co Se of 
the Equator at C, his Declination C A, being 
ſubſtracted from C Z, his Diſtance from the 
. Zenith, will leave 5 2 the nde, as in che 
34, Suppoſe the 5 Ne ah 
tde IIId Cale; the Dechnation ED is greater 
than the Zenith Diſtance Z D, and yet both 
oon the fame Side of the Equator the Zenith 
NDiſtance 2 D muſt be ſubſtracted from D, 
ry | gane eee to give the Latitude 
2. EI e e ve fr cy; og ; 52» 
Hence, from a thiobgh Knowledge of the 
Three foregoing! Rules, the Latitude: may be 
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| How to fd the Latitude avithont Calculation y 


ge a +2406, daa Ona ok Bean 
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Fuſt fox: the e e of the Tooth; I, 


Fix. 3. , and iin the Middle of the Index, to 


the Day of the Month, and the Nonius O, above 
it, will giee you the Degrees and Minutes of the, 


Suns Dedlindtion: for that Day at Noon 9192 
Hand eß the 


NM B. Mit falls to — 
middle Line marked , the Deelination in 


5 Nonth, if tothe left Hand it is Saut. 


The Suns Doeclination b g thus obtained, 
is wil be caſy to know r | the gerith 
Point he on the ſume or om the- other Side,of 
the Equator, and whether it be between the 
dun and the elevated Pole, or n h and 
We Banter t n t ide e gfb ni 

If then,; 20 in the fl Cate, they. ate both 
on the ſame: Side, flide the Arch QR towards 


by the exact Quantity of the Declination.. 
In the rn Cate, ide the Arch AR ko- 


wards the. ri dana. ene, 


tance by the aforeſaid Quanti x. 
The Liding Arch being thus ſet againſt the 


Nonius 8 T, to the fame Declination foumd as 


above, make your Obſervation as uſual, by 

bringing the Sun's lower Limb to touch the 
Horizon, and the lower Nonius V V will give 
you the Latitude of the Place _ ee 


: 12 N 55 218 og 
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: #1 
Gail 


tde len Hand to incteaſe the Zenith 3 | 


* s 
2 — ——— . ret © 


— 


e N < 12) | | 
5 Anithe bh Cate, ifthe Zenith ſhould happen 
| tobe between the Sun and the Equator, - firſt. 
. find the Declination, as before directed, Which 
cchalk down, or remember it, then make your 
Obſervation as before, by bringing the Sun to 
: in the Horizon; and when you find the, 
Sun is up (as the Seamen term it) fix your In- 
dex at chat Place by a ſlender touch of the 
Screw X, Fig. 2.) which is on the Back-Side 
thereof; and then move the fliding Arch, ſo 
that the Nonius VV. Fig. 3 and 5, may cut 
the Sun's Declination for that Day, c Fs 
_ from the Beginning of the ſliding Arch, 
and you will have the Latitude of the Place f 
pointed out by the Nonius 8 T, Fig.'3; 5; and 6, 

o be counted amongſt the ſmaller Figures, that 
on the fliding Arch, at the Equinoct , as 
in Fig. 6, and which, in the f;r/t an and fend Cue, "x 
Were uſed fot ſetting the Arch to the Sun's 
Deelination, are now uſed to give the Latitude 
of the Place. An Example i in each Caſe with 
N make all lan nf 
25 Rebe event 10 | 
the Nature of a Nonius Diviſion, and the e. 
| Kg. ago rt n ee free We ? 041463; 


=o The Deſeription and Up of the Noni — 


bw Ferd. right underſtanding the Reaſon of 
theſe Subdiviſions, it will be neceffary to pre- 
miſe, That if a right Line A B, r 

vided into any Number of equal Parts, A c, c d, 

5 hm = and an equal Line, F G, be divided | 

£ into 


| (13 ) 
Into other equal Parts, one more in Numde 
than the Parts of the Line A B. 

I ſay that F h, hi, i k, kl, 10, will fan 
ſhort of Ac, Ad, Ae, AB, reſpectively by %, 


5 4 Parts of A c; for let the Lines A B and 


F G be coincident at both Ends, then by the 
I 5th of the V. of Euclid, as any multiplies of 


two Quantities A c, and F h, have the ſame © ; | 


Proportion as the Quantities i it will 


be a6, AG: Fh: Ad: Fi: Ai 


AB: or FG: F I. and disointlyes'A'c : ch: : 


Ad: di:: Ae: ek :: AB or FG: BlorGh the 


Conſequents c h, d i, e k, B l, are therefore 
in the ſame Arithmetical Progreſſion, as the 


Antecedents Ac, Ad, Ae, AB, and the firſt 


ol the Conſequents c h. is the ſame Part of its 
Antecedent A c, as the laſt uent BI is 
of the laſt Antecedent A B; or as Fhis of F G, 
the Number of Parts in ABa F1, being 


equal by the firſt Suppoſition. It is alſo mani- 
| any two coincident Arches of it re 


5 will have the ſame Property. 


: The Deſcription of the ſeveral Naas delten | 


applied to the Arch of. the Univerſal Octant. 


T have ſubſtituted a Part of the Odin 
Arch in Fig. 7. which, together with as much 
of the Index as contains the ſeveral Nonius's; is 
drawn of its real Size, that the Reader might 


the more readily e e e | 
"> 


adinirdleSubdiniins, en 


(ag? 


The Nonius VV, ig. 3, 5, 5. which. near 
| the End of the Index, moves againſt the Di- 
N 5 8 Welle eee Degrees are di- 
vided into 3 equal Parts, containing 20 Minutes 
therefore, 10 ſubdixide thoſe Diviſions in 
— Minutes, it is neceſlary, that nineteen of 
tele, or 6? 20 be taken for the Length of 
the Nomus, VV, ig. 7» and. that Lengtt VV, 5 
divided.into 20 equal Parts; then will eacn Di- 
9 the —f Ve. ſmaller than the third 
Fart of a Degree, or 20 Minutes, by the twen- 
dtiech Part of 20 Minutes, that is one Minute. 
The Middle Line of this Nonius VV, Frg. 7, 
| Nands at 51 Degrees 20 Minutes, and  fome+- | 
What mere: therefore, in order to, deter- 
mine how man,; Minutes more, paſs your E 
along them — the middle Line 1 · 4 
. Fight Hand, and you will find that the Eighth 
Diviſion of the Nonius exactly correſponds with | 
=. Eighth Subdiviſion of the Degrees, | from | 
$3* 20”: which ſhews that. the Angle of the | 
dex or Zenith Diſtance 1 1 8 Minutes: more 
than 531 20 , which is 51 * 28 7. 
The Nenlas 8 T, which is to get the fiding 
Anh 0 the Declination, is exactly the ſame 
as that juſt now deſcribed, and therefore 2. 
no: farther Explanation; but reckoning from 
the-Equings &, it ſtands at five Degrees 90 | 
Mines ef Oo fliding Arch, 
"The Degrees gn the. upper Arch. V . Fig. 75 
are divided into {ox equal Parts, or 20 Minutey, 
| Es 9 of them were taken 6 


/ 


i 1 
0 : 4 
4 bt & 
* 
— 


K 

of the Nonius O, -which being divided into 
19 equal Parts, each Diviſio the ſaid No- 
i l be 5 than the It th Part of a 
Degree or 10 Migdtes, by the tenth Part of 

erh tes, that 185 one Minute. *, | 
90 5 middle Eine of this Nonius O, points 
in; more z.. therefore *to 


o and ſomethir 
22505 25 w much - more, 99h, amongſt the 
Diviſions of the No 3 youll find that 
the two Extremes thereof, ich are 5 Min- 
utes,” will ooincide With the th Subdwifion. of 
the Degrees each way from go 40/4 which 
ſhews t the Nogius , 9 8 5 idr * 


D e oth notfe 
The e R is exaetiy the fame 5 tht 
laſt mentioned, and points to 16% 45. 


The Line e, on the Tooth” II Fig. 7 is to 
be ſet to the Day of the Month, de 
Nonus O will give the Sun's Declination. 
The Diviſions on the Nonius O, the Noni 
us R, and the Nonius 8 T., ate each of them 
numbered backwards and forwards. Sh 4225 
Therefore obſerve, hen the; Degrees a- 
gainſt which they ſtand, have their Numbers 
increaſing — the right Hand, read off 
the Numbers of the Nonius increaſing to the 
right Hand alſo; but when the Numbers of 
the Degrees increaſe towards ors left Hand, 


read off the Numbers of their re 3 Noni- 


ns pioneer to. the left Fanc:aHe, 


1 23 RiGriins a DE On. 142 * & ST y Here 


1 E 
nit et) 3 
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76 
ht 50100 11 6 0 „ant Ar 1c 
WES: "te Reader . defited to take 
R "77.318 * 
. 4188 Particulat 6tl ce 5 * ce for all, that 
+ 1 th 102 N Ee Nonus d, ate 
all to be 15 "of 9 the 
1 575 fare way as the Numbets do 12 
dot Degrees,” Ge. that 'th nd 
$513 Mt YO 
5 85 to fubdi wide. . 


2E bait I Ra | 
"When" it happens that no Sly gol 
He ech i, dr y opposite to a Stroke upon 
che! Nonzus; w oo for that ſingle Part 
upon nahe Eimb which is lo oppo fed to 4 finple _ 
* upon the Nonius, as to See it at both 
0 ag ben ypc Wow Seconds 


b 797755 a6 


OF PC ttt. Lane It SL 
3H This 10 caring oy a Nonku, vp is pre- 
fetable to the commôn m Diagonals ; 


| becauſe they cannot be drawn ers avthe 
ines upon the Nonius, and alfo becauſe their 
Interſections Wil the Index or fiducial Edge; 
cannot, by Reaſon of their great Obliquity to 
ech eber be determined ſo exactly by the 
Eye, as the coincidence of two Strokes in the 
Nontus and Arch, which ſtand 2 78 700 
ire do one aneh t © 

I hall now proceed to thew how t to and the 
Latitude of the Place. SOV: 


7 

+ 
2 Hel Y 27 I * OE * 47 6 . 1 5 | 
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LITE ExAUνο I. RuLE BY A 


-- The Sun 8 Declination: kd Zenith L 


| — on the ſame Fw of the aeg a, ; 
therefore 
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. e Pig. e - + 


AR pete de 


F 3 
Then ak the-Arch 
Ry Sel 1 25 Hand, W 
Nals 8 De grees, o nuts, 
ente de the Zenit 19 00 
Quantity,; there letting the AF oY 
OR e T6 make your, 
by WG, 199 | to. cut ja 
Ander if CS hs Late | 
| of the, Face, Hey 10 $900; SE Þ 
fi 10 587 ft v; T7 Ter 


bnſt 967 VV 1. 170 15 


* 5 
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4 | 
peo dg che lame 
Time your Zepith, being between che gem 
ae and. the 7 Kh Which by he Eon 4 
ul the fliding Arch ta be {et ſo aato 3 
therefore maye.it 
towards Che Hand; math tho Nonius 8 ih 9 
YE _ at a 06 ae 0 Sun's 
ation, that Day, Where, etting 8 
Fun Arch ee Fake. e, 5 
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 and'then'the Nonius 
EM” the Place. 


| 4 Un * Deu 518901 "he od 83 0g Mat 


tor,” Suhr 


 Nonins ©, will mark 
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| 5 ing Art 2 iv 


35 


— 
— — 8 — 
% 


1 
vba ng the Yuii's it to the! i, 
; 7 of WAY thew t 99 165 


Wend the pe } 12 Un 


C 1 
5 vrt „ Erapef A NE 1 Ws... nA 5 
ale Zenith becher the! e the Eq 2 | 


(5 ©? 1080 or, 0 
Therefore A HORS 5 * the 

the 200 th, ſuppoſe? 27 the Alt; Dip 
out the Deen of 
the Sun for that' Day, 22% 69 ' No#th:2 And at 
the Zeich is ſuppoſed to S been the Sun 


and the Bat either remember the Neeli: 


nation found as above, or alk dawn 12 
Then obſerve, as uſu by bringing the Sun 


; ant Horizon to Cbinci and when you find. 


* Sun is u „fix the Index, by the Jen's X, 
g. 2. ot © Back thercbf. This being done, 
move the ſiding Arch, lol that the Nonius V 1 g 
55 og np: Declination 2 2909 
1 

find the Parade of 

e Plac out'by Wa Nonius 8 T. Fiz. 
5 | OR Es, falſe, 
. pre that begin at the Equinoctial, ard 
E, as in Fig 6, (amongſt which, in the two 

ſt Cate the Decliſtation was counted; but 
in this Brand + of Cafe, will {Nl the” Lali 


J and 7 


5 


12 tide of the Place.) vis 0 604 15 
8 oY Theſe are all the p 


e Caſes that bin be 
ſuppo db to > happen, "wid reſpect 9 . 
6+ | 4 


—— te —k—˖ 


of 19 5 
the Lautude of the Place only It We muſttal- 
low for the Suns Soalidiandtnr; which is 16 
Minutes; and if the lower Limb be uſed, it 
muſt be Subſtracted from! the obſerved Lati- 
taile, if the upper added thereto} and: von 
ad have theme Latitude nne cf 
 worl 
CARS) Caution to be ohe, l 
nd N NN 4 W ofi noitamiaoaCt At nt LIT Ive 
10 The Dip of. che Horizon is aden ee be 
conſidered, if you Would hay woes Latit - 
nicely | Sts and as the HH eight of 
Ob 7 abovethe Water, wiltbe nearhithe 
fame, in the ans)Ship, dnt: any particular 
Voyage; provided he always ſtands: on the 
ſame Part of the Ship to obſerverr!” +15 hint 24 ; 
- Suppoſe him then to be 18 Feet above the 
Surface of the Sea, which: is 5 Minutes tu be 
added to the Latitude found: by the Quadrant, 
and the Sun's Setnidiatiter, being 16 Minutes 
to be Subſtracted / therefrom, (if the Sun's Jower 
Limb be uſed, which is much better to uſt 
than the upper Limb, becauſe the Coincidence 
of it with the Horizon will be better deter- 
mined) their Difference, 11 Minutes, will be a 
ponſtant. Number for that Voyage, which I 
| would adviſe to write down, in Black- Lead, on 
the inſide Edge of the Arch, where it wWIll be 
always really t be Subducted from the Ohſerv- 
WE ed Latitude, and may be done, in the, Mind, 
-veryreadily. See the Table of the Dip of the 
Fn in Fage Wy &> 005 21 5 91 Nis 9A . 
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mie new 


J, find the Sun's Dedlination, for the 1 * 
0 and hir Near rafter Leuß Tear, d will as 
on le Laa . 19%... 1 1 Wbügdd 


od Hit Be die firſt e e de Divi- 


4 e 


/ 


(C201 )) 
Ibis Time, Lſuppo is the; Reader to have 
tamed aq fob Ae lege u. dhe Nature, of 

onfiruttion;"andithat he can read 
the ſlicling Auch, in dach of the three 
— and Alſo read ohthe Minutes 


foregoing 


by the g n e _ 


how. 


W Vo {dnt — — 


is 9 5 7 77 2713-28 : ig b ain 
ore Divilions rend reſpettive. Day | 
Month, are laid don fur the: N of each 
Day and ahnt che Der linatibn bf the dun may 
be bad exactly to a Mintitæ, you nmiſt conkidgr 
what Year it il from Leap Near, fer 


of the 


. 
* 


gerd church / es a the Reſpacive 
Wogth e ee Edge: 


Aid dad cen dhe Nonius O, wil give che Cue 


Decimatien Haut 27 id N olg 9d Gl "BY 


dots iioch Airg22d -Irg;. I 259q 212 an / 


2815 100 od. IEXANMTIAH. X13. £1; vr 21. 0% : | 


8 9d li 2otuatM 11 3h whikll abort Conia! 


I rl Venr;'o 5 being 1 
Wer; hät * Declination for the ; 
19915 251 10 eb ita 9:14 15 
'GdwokabLine-6fthe! Tboch L. to the 
I lof Jena, er the: Nonius will — | 


. 1 wm p 5 7 - * * * 1 0 "TI 
. 8 9 wr N * 0 > - TD 
* 7 , 4 v ö 1 1 A 121 — — 114 
- , $ 
/ „„ 1 i 
_ 4 K * 
. * „ 
” - 


*, 


Bree winder 172 b d 25 38. * 
5 Year 


Sun « Decchnateft N. on 82975. | 
I it be the cond. Year after 


e Kei Li been 
hoy Diſs bk 257 a of: L = 
backwards, which'is 4 Quarter of 'a Day,” ad 
then the Nenn 0, e cli 
nation, as before. . Kh 5 
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Let the Sun s Declination for an abel Dy 
of February, 17 54, be 79 it being the 
| ſecond Year after I 
Set the fiducial Line I, pr? Quarter of a Pen 
backwards from the Diviſion, * N 
the 2oth of Feb. and the 5 Ta 
to 100 8e, JJ 2 

Again, for the 1 ch Pa 7 POTEN 0 78. 
ſet the Fuca Line I, it belng'the' fecond Lear 
after Leap Year, a Quartet a 4 Day backward, 
from the Divifion anſwering to the 15th Day of 
April; and the Nonius O, wil EB out 95 
30, N. Der. IR pig all wan): - 


uz 


f 
_ 

81 pA 9 2 

#4 ? L d a 8 7 $ WA "4 < : 
- * 1 8 g Er MP 11 N - . 8 | 

p 8 £ ! r > — 4 
8 1 A | LY 
eee s 9 
* W 2 # = # 9 — 


5 wah 7 the Suns! * 

10 of Auguſt, 1755 pede nr 

' - TRY being the Wy Year NEE Thy Year, 
K bet the fiducial Edge of the Tooth I, half a 

Day backward. from : ths Toke ankvering” to 

| | the | 


een ” 
WW . 
« + 


: {28.3 

*u . at a. Pl, che Nonius- O wil 
then im Ins out 457 Wang Declination: ; . 3 

Alo, on the 131 , 175. tein 

| the 3d Year afte 2 155 Vea 15 1. J ſet; the hid 

1 Edge of the 1 Tooth I hal A D: ay. 1 Sy 2 

on from the 13th ; and the Nonius O, will thew 

bt 44' 1 for 85 Suns 8 Declination, | S. on that . 


ifi it be Leap Year, then the Had Edge 1 | 
muſt be ſet three Quarters of a Day backwards, 
from the 22d 2 * to the 28th 


an * . ** * p « Fx * 3 
ON a n * , "KK L 7 177 803; LA. 4 


£7 2 * „ a + FE . 
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- The. Sun's Declination is 1 on the 
5th Day of January, 1 75. it Fi 

905 ear, and before the 28th Day 254% 
preg I :ſet the fiducial Ele: of 145 Tooth 
Quarters of a Day backward from the 

1 anſwering to the 25th; and the No- 
an will give 195 on Ss, Dec. +4 

And for the 28th of Februa the Tooth 
0. being ſet 3 Quarters of a 1 back, will 
give 8 03', South Declination. For the 29th; 
3 Quarters of a Day backwards, from the firſt 
of March, is, 7* 40', 8. Declination for that 
Day, but for fic of March itſelf, the fi- 

ducial Edge I, muſt be ſet one Quarter of a 
Day forward from the Diviſion, re preſenting 
the firſt of March, and the Nonius . | 
gue 7 7 8. Dec, for that Day. 1 1 

7 4 25 [1 


1 
- Therefore des üd ub felt of e, 1 


Vear; to the 2 1ſt 2 
Saul Edge 1, one Quarter of a Day forward, 
dnd the Nonius O w Ii point eue thi 308% 
| Declination, - ft cgi + hath NN 2943-17; GU 
©» ON * Vel. F1 n 79 10 4 ah. r att e 
Wi eg ' BXAMPLE. WO ee of. 
'% Kd e ane rhe edn bd Rid 
ee eee i bet 
d Year, and paſt the Leap Day; therefor 
I ſet 2 Tooth I, one Quarter of 4 Day for- 
ward from the 1oth, and the Nonius 'O, will 
give 3 48/, 8. Declinatitnr'! | obuniinl 
Again, on the 28th of April, Leer che Tooth 
I, a Quarter of a Day forward, and find, = 
— the e r be 
2 9 itt 115. 11 N 
Pen er hes Poem eth cer 
the Declination, the Reader may obſerve, it 
all contained in the following en 10 way a 4 | 
If the Declination is required for the firſt 
Year after Leap Year, the Diviſion for the Day 
ef the Month's right. rat's 219; $1101 eis 
* the ſecond” Year der Leap Year, the a 
er of a Day back ward, is the Day of "the 
Month for alFthat Tea. 27616 
I che third Year after Leap Year! half a 
= Day backwite, "BIKE Day of the Month for 
the whole Year, 1 (ice N 
If Leap Year, bene bee is 
the Day & the Month, until the 29th of :Feb. 
which is the Leap Day, and. is actually ex- 
| as + of a Day backward. from the 1ſt of 
| £0 March, | 


Is 


5 = 
Auch and tde firſti of March itſelf, is f of a 
Day forward ; and ſo alſo, from thence to the 
— Day of December, in any Leap Year, the 
12 Month is + of a Day emed. 5 
from the Day expreſſed upon the Arch. eee 

That the Latitude of a Place, taken by this 
* Inftrunient, may be as correct as poſſible, it 
muſt be ro as that when the Eye of the 
„Is above the Surface of the Sea, the 
Plane; paſſing through the Center of his Eye 
Parallel to the Horizon, will be above the real 
- Horizon, that the Sun's, Zenith Diſtance, or 
Latitude, taken by this Quadrant, will, by that 
8 Nea Poe a8 4 too little, as the Plane of - 
that apparent Horizon is below that of the real 
one; and therefore, that Difference being 
eſtimated, muſt be added to the obſerved 
Latitude, in order to find the true Latitude; ; 
. and. as the Hei ight of the Obſeryer's Eye, is 
more or leſs fm the Surface of the Sea, I 
þ inſerted a Table of Correction for that 
Pur 35 
hy oe from the Fenchel of Optics, Rays of 
Lights in paſſing from a Rarer into a Denſer 
| lium, are refracted towards the Perpendi- 
cular; therefore the Rays that proceed from the 
Sun, muſt, by the interpoſing Atmoſphere, 
be refracted Acer the Perpendicular, before 
they can reach the Surface of the Earth; con- 
ſequently the obſerved Latitude mt be 2 
er ne the real Late, 8112 70 


e 
The Refraction being different, i. dine 
Altitüdes, , e W. Frunef fan ; 
Table thereof," nne 8 0 4 8 7 . 
: BRAS TOAk WON, 0 \ \ PR Ae 300208 # 
ATABE ſhews s-Depreflicn..or Dis 2 
of \the uiſible I rizon, below the true Horizontal 


| Plane; according to the ſeveral Heights. chere 
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| tact * Artif 3 left: — — 
particular] . that during the Ope- c 
arg vp the Index continue at 90 Degrees,” uc 
cording to che Beben e in Pagr 5 and 
6 : And as the Trouble of doing 951 but 
willing, the Artift would do well to practice it 
often, becauſe, kill the Wapd is well ſettled, 
1 will be apt to caſt or warp, and conſequent- 
3 cauſe” ani Error in the Obſervation, hich, - 
by chis Means, will be prevented; and indeed, 
the Convenience of altering the Poſition of theſe 
Glaſſes, is very great, for thereby, the Com- 
_ . plaints againſt other Inſtruments, of being 
Nertharly bb Southerly, that is, of giving the 
Latitude tog great or too little, may be eaſily 
prevented. | 
In accurate Obſervations Care muſt 50 then ; 
to keep the Line, in which the Object is ſeen, 
| Paal to the Plane of the Inſtrument; which 
will be beſt performed, if you look thro” the 
uper Hole of the Sight Vane L, taking the 
Obſervation near the Middle of the unquick- 
filvered Part of the Glaſs; but if the under 


Hole be uſed, the Image of the Object ſhould 


nearly coincide with the Edge of the Quick- 
| filver; then n your Body to and fro, and 
| $ move . 
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Invented and applied to Habr tv QUADRANT | 
By GEORGE ADAMS, 


Mathematical Inſtrument- Maker to His Majeſty's 
| Office of Ordnance, at Tycho Brabe's Head the 
Corner of Racquet-Court, Fleet-Street, Lowpon. 


Shewing how to ſolve every Days reckoning by a 
Traverſe, or otherwiſe upon the principals of 
Plain Middle Latitude and Mercator Sailino, 

without conſulting the Tables of Difference of 

- Latitude and Departure, or bf Meridional Parts. 


Alſo how. to find the Sun's Amplitude and Al. 
muth without the Aſſiſtance of the boy of 
E Se. | | 


MON GST the Variety of OLE hd to 
ſhorten the Labour of Calculation, in 
| the moſt uſeful Parts of Navigation, no Infiru- 
ment has hitherto appeared which can ſolve all 
the Caſes in Plain, Parallel, Middle Latitude, 
and Mercators Sailing, &c. in ſo plain and eafy, 
as well as in ſo ſhort and exact a Manner, as 
by the preſent valuable Improvement, applied 
As | : to 


YL, 
— 


| e back again by 45 


een 2220 
alone, or applied o any Octant or * 
of any other Conſtruction. 

Beſides the Deſctiption of the Diviſions, 'on 
the already given in Page 8 and , there 
 xemajhig yet to be explained, the uppet Arch of 
45 Degrees, See Fig. 6, which repreſents a 
Part nn Tu is MG from the _ 
Hand towards . the at every ſingle 
 vree;'r 2 3 4, Sc: 1045; SARAH ted Fo 
Row of Figures, and in the upper Row of 
40 47 48, Sc. 
to 90 Degrees, which compleats the Quad- 

ram. The Courſe, or any other Angle, to be 
nfſeed with the $00 Parts on the {ide Inder and 
Squate, is always to be "are e chis upper 

| Arch. „„ 
Ie Points of che Compal we (ls diſun- 

guiſhed upon this Arch, by capital Figures, I. 
: f. 1 I. Ge. from the Ri ght-Hand towards the 
Left in the under Row, to 45, Which is 4 
Points, and from thence in the upper Row, 
back again to go, which is 8 Points, by V. VI. 
VII. as at W, Fig. 6. The Quarter Points 
are diſtinguiſhed —.— the Degrees, by a ſingle 
Dot, half a Point by two Dots, and 3 Quarters 
of a Point by 3 dots, in counting from the 
Right-Hand towards the Left; but when the 
Courſes above 45 Degrees, or 4 Points, then 
the Points, as well as the ne watt le 

reckoned the contrary way, from 
towards the- Right-Hand: where 
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8 by two Dots, and the e 

of a Point by one Dat. Thus much for in. 

Graduation of the Arch. © 

The Side AB, the Index AE, and Squar 

"YE; Hg. 5, are each of them actually vided. | 
into $99. equal Parts, and numbered 10, 20, 
Fe! <, to 109, and are to be uſed as fol OWS.. 
S * 


4100; 8 25 th Ole” — = -- 
and the ſecondary Diviſions will repreſent ſo 
many Parts of an Unite. But if the Numbers, 
iven are above 10, then the Figures, as they 
. fand, are right. The ſecondary Diviſions, 
are Unites, and the ſmaller ones, Parts of an 
. Unite. Again, if the given Numbers are a- 
bove 100, then every ſmaller Diviſion, of the 
firſt Order, repreſents two, and the interme- 
diate Space one Unite; thoſe of the ſecond 
Order muſt be called Tens, and thoſe of the 
third Order, to which the Numbers are aftix- 
ed, are Hundreds, which will run from Uni- 
ty to one Thouſand. Hence, if the Queſtion is 
given in any Number under one Thouſand, the 
Anſwer will be had to a ſingle Mile; if the 
Data is above 1000, and you take its: a +, 

or 2, ſo as to bring it under a 1000, and 
then double, tripple, or quadruple the An- 
| ſwer, you will likewiſe have the Reſolution 


in Miles, for almoſt any Number that can be 


wanted in the Practice of Navigation. - "5 
55 8 For 
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* the Conveniency of working with the 


| ier when the Numbers fall 8 — the Cen- 
ter, the two Horizon Glaſs Vanes, G and H, 


together with the two Sight Vanes L and M. 
1 . 5, are contrived to be unſhiped or taken | 
; the two firſt, by unſcrewing the Screws 


; bb” which are ſeen in Fig. 5, and the two laſt, 


by drawing back the Hooks at L, and i, in the - 
fame Figure. Though this Proviſion is made, 
yet it will ſeldom happen that you will have 


Occaſion to * any more 2 the Glaſs H, 


and * M. 


Preliminary Problems, 'Y 


AND. Fae; 


Genanal RULES, 


n THE ; ES 
Right Working with the UntvensAL oeran 5 


c 2 to reduce Miles an Leagues, run. either 
\. Northerly or Southerly, into Degrees of Dif- 
"JO of Latitude, and the contrary. 


0 reduce "A YO into Degrees of Diffe- 
rence of Latitude, divide them by 20, 
. to perform this Operation in a ſhort Man- 
ner, caſt off the right Hand Figure, and take 
Half of the remaining Number to the left 
Hand, and this Half will give the Degrees, 
and the Figure cut off, multiplied by 3, will 
be the Surplus Minutes. Example; If a Ship 
Sails Nortinward, 62 Leagues, the Difference 
of Latitude will be 3 Degrees 6 Minutes; the 
Figure cut off, is multiplied by 3, | becauſe 
every League is Wan to 3 of; N Miles, or 
Minutes of a Degree, TE 60 Nautical or 
_ Geographical Miles make one Degree; where 
fore the Difference of Latitude in Miles is re- 
| duce 


8 mo 34 ) 3 

8 into by 4 5 0 60, and on 
| the contrary, the Difference of Latitude in 
Degrees in 8 duced into Miles by api 

ET Ree” 


PropLEM I. Civ both Latitudes, to find 
ihe 2 er 4 Latitude. | 
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It the Latitudes 3 are both the fame way, their 
Difference is the Difference of Latitude. 
But if one be North, and the other South, g 5 
0 "their dum is the Difference of Latitude: a- 
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PROBLEM II. Given one” Latitude, and the 
: Dy erence of. nee. zo K the 
Latitude. 


6 N 
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If a Ship Sails: from the Ec quator, 6 1 in- 


_ creaſes, put if ſhe Sails ic the Equator, 
| ſhe decreaſes her Latitude. 


1. Therefore if the Latitude filled RY and 


8 Difference of Latitude made, are both the ſame 


Way, their Sum will be the required Latitude. 
2d. And when one is Northerly and the 


br other Southerly, their Difference will be the 
Latitude ſought” ' 


34. But when the D of Latitude, is i 3 


= greater than the Latitude failed from, the Shi 


will have paſſed the Equinoctial; then, in 


Cue, fubRrit the Latitude faled from, Form 


the Difference of Latitude made, and their wo 
Difference will be the Latitude of the Place the | 
" Os is in on the contrary 8 Side of the ES 


£  ExameLe I. 
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Take the Difference of Latitude ie =34. 36 89. 
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When * Ck; is given, and ha. 
thereof, under 45 Degrees, always count 


Difference of Latitude on the Side, and . f 


1 6.26. quare. 
ut when it is above 45 Degrees, "IO count. 
the Difference of Latitude on the Square, and 


the Departure on the Side. 


The Diſtance run is always OY upon 


the Index, and the Courſe upon the upper 


Circle of Degrees upon the Arch. 


e Alſo take Notice,” when the Courſe is. 
required, that if you count the Diffe- 


-rence of Latitude on the Side, and 


Departure on the Square, and your 


N _ fo * will _— with 
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the Index, the required Courſe will 
be under 45 Deg. but, if the Numbers 
on the Sides of the Triangle, will not 


* correſpo nd with the Index without re- 


then 


| den Index beyond 45 Degrees, 
their Situation by count- 


ing the Difference of Latitude on the 


Square, and the Departure on the 

Side, and you will have the Angle f 
the defired Courſe above 45 Degrees. 

Again, in finding the Courſe, if the 
given Numbers are ſo ſmall as to fall 


near the Center of the Octant, it is 


beſt to multiply them both by 99 

4, 5, Ce. and then work as before. 
The Angle of the Courſe will, by this 
Means, be better determined, only 
the required Side of the Triangle, 
muſt be divided by the ſame Num- 


ber for the Anſwer, Es ee 
In Parallel gau | f id 0 


3.74 rey 


E he's given Latimde i is under 45 Degrees, 
count the Diftance on the Side, and if it be a- 
bove 45 Degrees, count the Diſtance on the 
Square; in both Caſes you will have the Diffe- 5 
rence of Longitude 8 er Index. 299 
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279d. i Middbe Latitude Sailing 
n 


5 — Middle Latitade is under 


45 Degrees count the Departure on the Side, 
Downers, count it on the Square; 
you will have the Pence of 

1 upon te Inden. 


190 gu 24 5 N 
* Mercators dane. 


"When the An le of the Cunt; is es 45 
Degrons, count the Meridional Difference of 
Latitude on the Side, and you will have the 
Ihference of Longitude. on the Squ are. = 
But if the Angle of the Course is above 45 
| Degrees, then count the Meridional Difference 
of Latitade on: the Square, which being moved 
to Interſect the Index will give on the's Side the 


required Difference of Longitude. | | 


Alſo in finding the Courſe, if the Numbers 
fall out ſo, that * 55 the Difference of Longi- 
tude, counted upon the Square, and the Meridio- 
nal Difference of Latitude is counted on the 
Side, will compare together, then the Courſe 
is under 45 Degrees. But, 

If they will not compare, change them by 
counting the Difference of Longitude on the 

Side, 4 the Meridional Difference of Lati- 
tude on the Square, and you will find the 
Courſe on the Arch, to be reckoned amongſt 

the * Row of Fi TRIS above 45 Degrees. 
Plain 
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7 0 on 75 49 
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A Deo, e the *. 


ent. - oft: ta 1 144 2 TIE | 


cen the Courſe urſe iß un 45 Degrees, ar | 
{Pine of the Comps Tia muſt reckon the - 


ifference of. Tate IP þ the, Sidp of the 
"Quad rant, the Departure o the Square, an 
BY, Diſtance on 545 Index; 3. the | ourle el 

is always to be counted upo n the Arch., 

. But. when the Courſe is «hve 45 Degrees, of 
4 Points of the Compaſs, then v muiſt - 4d - 
member to count the 8 of kane 
e e e e eee 

e; the Cour es, 0M 

and Diſtance on UTE, ES 
In this Improvement of the Oaant, the 
Point or Center C, Hg. g, in all the Caſes of Na- 
vigation, repreſents the Point of Departure, or, 

in other Words, the Place from hence the Ship 
is LE Pooled to fail; the Inſtrument itſelf very ele- 
gantly repreſents an Eighth Part of the Hori- 
zon, in the following Manner; when the 
Courſe is under 4 29 or 4 Points of the 
Compaſs, Then W Side AB, Fig. 5, repre- 
ſents the Meridian, and the re ws — 
Eaſt and Weſt t Line. 
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But if che Courſe is above 45 Degrees, or 4 


a of the Compals, then the Square YX, 


repreſents the Meridi „and the Sic e AB, the 


Eaft and Weſt Line. 5 
Tlence it will be very PI] to ION TRY] 
the natural Uſe of this Inſtrument, from a 


due Conſideration of what has been 585 


aid; by which Means the Reader will plain 
ee; that all the different Varieties. of 2 

Angled, Triangles, may be repreſented 52 i 
 Wherein the Index, ſet to any Direction, will 


Tepreſeht | the” thenuſe, and its Length 


may always be determined by the Diviſions 


thereon, Which are equal amongſt them- 


ſelves, and with the fame Facility, you may al- 
10 have the Determination of the two other 


Sides, by Means of the other Lines e 5 
on the Side of the Octant, and on the Edge 
of the Squares Which are 225 divided; into che 


0 Farts. | <5 55 = 4 | 
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on Latitude, Courſe, and LEM given 70 | 


: Wen the other Natitude and d , 4 
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A Ship 8 che Latitude 5 505 oo RY 
n zd Rumb, or N E b N, to the 


rg of 65 — * Laiade is the 
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« "Si 1 
Ship in ? and how far has the departed from 


her Ares Mann?: „ 


Set the Index to this Court" Which is 


Points, and ſlide the Square until its Edge 84 | 


the Diſtance run, counted on the Index, which 
is 65 Miles, and, as the An le of the Courſe is 


under 45 Degrees, you will haye the Diffe- 


rence of Latitude 534 Miles on the Side; cut by 


e, and the Index will 


| mh to find. the Latitude the Ship is in, be- 
cauſe ſhe ſailed Tron aN orth * mn 
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A Skipat $6 Sea, in the Latitude of 450 290 N. 


after having failed upon a Courſe N E b N, + 
Eu. is found, by  Obervation, to be in the 
Latitude of 46 55" N. required her Diſtance 
and Departure, made good on that Courſe. 
1 © Fiſt, for the Difference of Latitude, as = 
two Latitudes and en way both Nennt 
8 7 5 ITEE £039 * n e m 
HG, 


the Departure, 36. 3 | 
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Here l be nbbeflkiry to obſtrye that 
When upònsthe firſt Attempt to work any 


N > 


2 the Triangle ſnould appear not to be 
_ colnpleat, by the Square falling b 
_ Diviſions upon che Index; as it 


preſent Caſe. N 
The Courſe, which is 3 4 Points; being un- 
der A Degrees, I ſet the ndex thereto, by the 
Rule in Page 36, which ſhews me to 8 the 
90 Miles of Pifferenee uf 3 on the Side 
| af the Univerſal Octant. Therefote, applyin 
3 Square to the afortfaid Number on the Was 
I find its Edge reaches beyond the Diviſions 
Vn the Index, from whedce 1 arm to” get the 
Diſtance er {En 
. Now, to ns this Difficulty, cn in the 
reſent as in any other ſubſequent Example, take 
has, a third, a fourth,-&c, of the given Num- 
bers, to which, apply the Square, and then dou- 
ple, triple, or quadruple the Numbers found, | 
and you will have the true Anſwer.. 
Therefore, to ſolve the preſent Caſe, he | 
Difference of Latitude being go, its half 45, to 
which upon the Side, I apply the Square, the 
| Index being firſt ſet to the Angle of the Courſe 


upon | 


3 43 ) . 
upon the Arch, as before l and the a 
Edge of e ee wil en de mdr 


58. 4, the Double of WhIKh' 116. 8, is the true 
Dia wee zequired,and on the Square you will 
have 36. 9, for the + of the Dep: which being 
doubled, 4 i942 A, Ahe true re. 

2 "OV. thats Caſes happen but very ſeldom 
beau hat ths Reader might ſev the mot 
troubleſome Part at firſt; I have choſe 
thoſe Numbers inthis Place, that the 
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ah.” 4 N Erber El- 
A Ship eee 100 N. 

NE b N Eu. until her Departure be 33 
_ Miles,. what? is the, au the Ship is in, and | 
5 Re Hs 5 the Coutle, which, i | 

FF Points, and as it is under. 45. 1 9 9 5 
mae the Square until the Index cuts 33 
Hes, the De Departure counted on the Square, 
and the fie Time you will have the Dix 
tancè upon the Index 5 5 5 Miles, and on the 
Side 44. 6 Miles, for the Difference of Latitude; 
then, becauſe the Courſe is the ſame Way | 
| with the Latitude, IS 

| To 
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A Skip at Dk in the Latitude of 50 oo. N. 
Gils between the North and Eaſt until her 
Diſtance be 65 Miles, and then, by Obſerva- 
tion is found to be in Latitude, 505 84 Roy 
Sher Courſe and Departute? WAN 


12 LI * * 2 5 — 5 : 
1 9 
8 1 the ZLatitade ſailed to re, 50. 45 
Tal- the Latitude Jailed frim — | 50. 
2 | 1 


. | Rena the Diſc of Latin ii 584. a 
8 * e | UG + 4 7 


l ger ul Square to 5 | Mites! the Difference 
of Latitude on the 15 where, hold it faſt, 
and move the Index until 65 Miles, the Dil. 
tance counted on the Index, Perle the Edge 
of the Square, and the Nonius R, will give 
33e 50/, the Angle of the Courſe, and on, 2. | 
Square. you will have 36. 2, Miles the D 
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8 Euirud Diftance and Departure g ven, % 
N * the otber Latitude and Courſe 1 


ExaurrE. | 


\> A Shig als Fon the Latitude W121 100 N. 
between the North and Weſt 96 Miles, until 
her Departure be 5 Miles, demand the 
| Courſe and Latitude Ty Skip i WIDE 0, 
Slide the Square, and move the Index, until 
the Diſtance 96 Miles, counted onthe Index, 
_ interſe& the Departure 53 Miles counted on the 
Square ; then on the Arch you will have 433 - 
32 for the Courſe, and on the Side 80 Miles 
for the Departure, equal to 1* 20“. Therefore, 
to find the Latitude the Ship is in, as ſhe ſailed 
Ran a North Latitude Nonterl, Ws 


e Lalitudefeiled from. — 12. 1% ½% 
| 24 1 Aud the Difference of Latitade made. ere e * 2 . 
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tude and Departure gi . 2 cha 45 urſe 
and Dlſlauct. 3 | 


"A Shi 6 e of 159! N. 
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Then flide the N 0 the Difference of 
Latitude 114 Mites, counted on the Side, and 
move the Index till it interſe& the Departure 
64, counted on the Square, and on the Arch 
vou will have 290 for the Courſe, which 
falling between the Band and Eaſt, is nearly 


ug 


happens tofall ſo near the Center, it will be 
thebeſt Way in this, and all ſuch like Caſes, 


5 to 


88 E : Eaſt, and 130. 4 Miles forthe e 
* B. As the Difference of Latitude hs. 5 
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do take | of each ef the given W 
and double the Anſwer, 57 v 
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P with 32 counted up- 


on the Square, will give 29 19 e 


for the Courſe, and 65. 2 on the Index, the 
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of a rares, C Compound © Coun. 

A che Unisertgl Oden is. very * 
working a Traverſe, I ſhall here give an Exam- 
ple of 24 Hours Run, in the Manner it is gen- 


erally placed upon the Log-Board, and ſhew 


ham it may be ne off, and worked by this 

Inſtrument. 101 Isel 

Suppoſe a Shiga See to them Nonth- 

| nn ficers away upon a North-Eaſt: Courſe, 

but meeting with cantrary Winds, ne hee 
on den os as nee 
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them down to two Hours, begining 
oning from the Noon of one Day, and continu- 
ing it to the Noon ofthe: next ne the | 
| Log-Board, 
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11 this Table OG AE: are five a the 


felt aur, ſhews the Hours, the ſecond 

Knots, the third + Knots ; the fourth Column 
contains the Courſes ficered by the Compaſs, 
the fifth ſhews the Point of the 


Wind is upon. 

As it is the! aka) War. N 
Congies and - Diſtances every Hour, or every 
two Hours; I ſhall, for Brevity ſake. only, ſet 


They aenerally take from the Log Boald, 


every at Noon, the Courſes and Diſtances, 


Ec. marked e from which they com- 


4 


25 


4 © hi. 
3 * 


Compals the 


the. Reck- 


1» -, fend ©. leet ed bed 6 is £4 


5 


2 | ** 155 


(49? 7 
e the Difference of +3 08 and Departure 15 
or each Courſe; and theſe, together with the 
So Diſtances, een ** | 
following Treverle, Table... 
In this Example the Log * hdd: to be: 
hove every 220 Hours, and the Courſes ſet 
down accordingly ; Therefore, the Knots, and 
Parts of a 2 or each Courſe, muſt be added 


. and the Total doubled, to give the 
Wan Wi: en eech reſpeative Courſe. 


... Ä 
r . EAA. oe 33S 
In 2 the forego — 


Miles Fs idee n that Darn „ 
ſt Courſe n E 8 Miles, the 
| Wind large ; therefore lay the Index 5 4 4 
Points, or: 45 Degrees; and ſlide the Square 
tillivinerſeRt the Diſtance counted upon the 
Index and you wilk have the Departure 5. 68 
Miles; atid'cn the Side 5. 68 Miles, for the 
Difference of Latitude; the Dep. muſt be ſt in 
de Neerth -Colutnn,” and the Difference of 
4 in the Fact Column, becauſe the 
| Cui is between the N. and 07 91 
MIB. The Diſtance run being under 10 
2 Worn! counted it amongſt the Sd: 
_ > - Diviſions; calling 10 one, 20 two, and 
So eight; to which the Square being ſet, 
I read off the Anſwer amongſt the Jarger 
1 both _ the Square and Side, 
2&0 | W 


- — 


1 
- 
©. * 
- 
- 
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iP which in this Caſe, is five Miles; mn! 68 
| h Fart ef ahbther Mies __ A 


28 = bs} 3440 1 Vit 17 5 Kr 15 <1 il, 1 


& ih. Holdaob votet 77211 7 
" a * 


- : 8 bY * . 8 a 7 
2 8 ob £73 


Di 4 | | 5 | | Square 1 


0 
„bh r 5 l Jg e. 
"my hs; und 8 (hn, Pop Fe Diviſions; 


587 R AVER 88 F ABL o 
F328 +3. "oi $19.37 n N Au nden a9 "0D 


5 
- $346. ws. Wo e 4 
eine 
; A 


ei 


3 12444 
El 3 


fad . 
" TT 

1 n 3 2 Miles, bois 
8 18 


: FOTO 


+ gn hab 


231 
Courſe ſteered is E N the Ship. hy Vid 
31 Paints. of the Wind, and = 
Point for Leeway,; the Courſe is Eb N, Sch 
is 7 Points, to Whic] upon the Arch, pla 


he Index, and ſlide the Square to the D 
19 Miles, and becauſe the Courſe is above 4.5 
Degrees, you will have the Difference of Lati- 
=o the Square, 37+ wo he placed in the 
orth Column, pay phe the, Side Side, the Depar- 
S 1 3 5 : 
25 e the Center, you may 1 being 
hal er ve che e 3 will remote the 


e ug | 


Neon 
3 2 
ou * 


PR 


% 5 


. FERRER. (87, ) 
"$f 8 
eee . ga een { 5 | 
2g li Inte aud the Sunne brought 
Leg 1 Shake u 
of wt 1. 837 the: 
0 tude,” Hd Un the Side 3 
gg, is 18016 the ER 
The third Courſe: alle wing one * 
Tess, is before, B E. BEOS. | 
ie Dine "Mites + tefore, iy the 
index-t6'7£ Points, and ſide the: dne 7 2 
rhe A de on the Index; and uit - 
ave the Di be Gas 
"Square, e the Tag 
Deg. 22 he Us 27 
| He alt dein ve put in the S. 


be ee FRY; 
arſes; is to be attended to in all the reſt; 
y which Means this Traverſt will be filled up 
# {tink down uridet” their proper Titles, in 
. with each refpecti ie Col E, 7 81802 : 
"The Oren of Law Latitude in the North Co- 
land, if the Court be Nottherly, and in the 
South Column if j it be Southerly 3. 
tut muft be ſet er in the ar Chin, 
hen the Courſe is Eafterly, and in the Welt 
Column when the Courſe is Wefterly : Hence 
. the" Tg —_ will ſhew - 
poor: whom „and Weſt⸗ 
whe = 5 ma at 24 Hours 
Ran Therefore, if the Sum Hef the Northihgs 


* ; 1 1 i . SX 


. a 


\ 


555 


| EC and the ge 77 Ph 79 


- exe te Fine: 85 "3-98 the Ship has 
17 e the Exceſs 

1 8 es; e Sum of the Eaſtin 

\ BY that of the Weſtings, ſhe has failed | 


te e on the contrary. 10 


the Mariner finds. his Dif- 


1 By f Latitude. and Depgrta: kin 
ence o re in working 
a2 Day's Work at Sea; 2 ore Rm | 
' 25 ” as Latitude *Y ds and;Dep . | 


neareſt 
om l be where 1 50 Ship began 
et co cab where the is now fuppoled 
the Difference of Latitude being 13. 88 


f L 1 75 the Square, to WR 
being the 12158 it will cut 760. 28, De- 
grees on the. pv 5h nearly 7 Points 


| Meridian E b N. . x00 Run mae 


N 


on the Inder 59. 3 Miles. „ ee 


= ing Rules, you may, with. he greateſt Ef >. 
| udall reduce it to one 0] Aw 1 Diſtance, 


From a throug 3 wor: the fi 


and. Readineſs, work any 24 Hours Traue 


don the whole. by. the EL] 
5 3 SANG, and alſo find the Courſe. | 
ES 8 ee en 


083) 1 
"PARALLEL SAILING. 


"As the: Parallels of Latitude: frabblycillmi-. | 1 
- ich: in P ion ee eee * 5 
Poles, conſequently a 1 n 1 
R egree upon the E- 
quator, and the Degrees oi every other Pa- 
tallel nearer the Poles, leſs than thoſe of an- 
other, RR, is ſomewhat CE neten 4 


__ idelf, 
Panatue SatuinG, CASE Lis 


Th Diftance' ſuiled in any Parallel of Latitude _ 


given, to. find the Difference of. 1 | 
end LO Come into. 5 


wal. 5 


50 7 


LY 


ExanieL» Kos 2 Iren 


A Ship in othie Latitude of ht North, 
| fails 153 Miles due Eaſt, how much bs; her 
Difference of Longitude? _ 

Set the Index to 40® oo, the Latitude: count- | 
ed-upon the Arch, and flide the Square to 1533 
counted upon the Side ; then the Edge of the 
Square will cut upon the Index 200 Milles, the 
e of 1 . ee *. 0 8. 


£ * 5 - "& . PV. 
a 7 * * 2 * — - * * 


1 | FEM 
* ” * 
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2 Index, and, at that 


(Ge. * 


in d D * 12 aasee ll 25 A 4. 4 


— ek a4 


ash * n Latitude af 5 30 6. 
ſalls due Welt 68. fe Miles, what zaher iffer- 
ence. of Langitu de? hug DSL 160 3 
Sal the Inden en the Latitude 54 36. 


the Auch, and ſlide the Sansbe t chalet 


68s; eren 


S upon the Index, you will have 606. 6. 
ouble of which 1213. o is the Differ- 


| — of Langitude required, equal to 26 13“. 
Ih have choſe theſe Numbers on purpoſe to 


 variegate the Uſes of the Inſtrument, t 


at 10 
Caſe might happen dut what be Rules __ 


ſolve. - o 


Note alſo, that the Diſtance in in the firſt Ex- 


ample, was counted upon the Side, becauſe 
the Angle of the FRO was under 45 De- 
grees; aud in the ſecund Example the Piſtance 


* counted upon the Square, becauſe the Rid 


Angle of the Cours Vas above 45 Degrecs: 
"= in all Cafes: of this kind, the Diſtance 
- muſt»de. counted either on. the/Square os Side, 
and the Difference of Longitude will be con- 


ſtanth ſnunct upon tlie Inden. 


_ Denen the end Kee 
ample, becauſe when the Index was ſet ta the 
Angle of Latitude, and the Square applied in 
order to make the Diſtance, 685. 6, interſect 
he Index; the aforeſaid N ſumber, when 


counted 


11 


cash 


counted on the Square, fell beyond the Limits 
of the Indem when ſet to that Angle ; therefore, 


its half was taken and ap — as above, to the 


Index, and then, the Anſwer. doubled, r 
the Difference of Longitude.lought, - 


Therefore, I ſhall deſire the Reader to re- 
member once for all; in this or any other like 
Example, either on the Square, the Side ' 


the Index; to take a half, aithird;a 
and then to double, triple, or q 
Abſwer;/which will, in almaſt "all-the- Cases 
where the Nunibers to run high, 


give the Anſwer,; quitd a8 cat aslib can be 
1 oem nn 2 21 IDE 228 


Sibir | Tok 4 N e An * gs 3715 107 FP 


PaRaLurt.Satuais, A e * 


210 | Exatizrs. 12} 1 lad arts - 
8 be 
 A8hiprfal „ due Weſt; 187 o. Mies, and 

thes? her Difference of eee 

Feen im od par en 


Count 1870 Miles upon the /Square,| and 185 


2910 Miles upon the Index, and move both 
the Index and the Square until theſe two 


* 


Numbers interſect each other; and icthe Index 


will then ſnew the n Eee l Lupin 
H Fan- 


en 505 oo. 


10 2 ups 91 1! ao ell. 7 * 


— 


0489 5 1 


. 8 . oi ; 
mid ad bro n ng bata:02 


8 ee Sat, ca SEE: 47 
5 Sil 63 6 


Df Longitude anid Pardliel of 22 


given, 40 f 


ball lbe Diane. 
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A Ship in dhe Latitade ef 5 5 5 N. | dals on 


chat arallel directiy Welt, until, her Difference 
of Longitude 15-13? 40%, 


what | 8 has 
The failed * that Parallel? -: tor 
| The Difference of Longitude 9 into 


1 Minutes, is 820; which is the Diſtance 


upon the Equator, between the Meridian ſail d 
from, and Meridian come to. 
Set the Index to the Latitude of the two 
3 which is 55% 300, and ſlide the Square 
until it cut 820, counted upon the Index, and 


then, on the Square, you will have 465 Miles, 
the Anſwer for the Diſtance between the two 


Places. 


be Biene, the Namber6f Miles! anffetiag to 


(a de of Longitudein any Parallel, of Lati- 
tale E be found by this Caſe, and thereby, 
ſuch a Table as is frequently put into the Books 
of Navigation, for reducing the Minutes of 


c | Longitude li any Parallel Df Latitude, into 
Miles, and the Contrary, may, by | 
8 * made, DIR, Th * 

i 5 2 oft. 1 uy | 


”- & a ﬀ fs. 6 a< 
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a ES the Index to the Latitude, and ſlide the 
j# vio till its Edge cut 60, counted upon the 
Index; then, if the Angle of the Latitude is 
under 45 Degrees, you will have the Num- 
ber of Miles, in that Parallel, upon the Side; 
but if the Angle of Latitude exceed 45 De- 
grees, then the Miles contained in one Degree, 

on dat Parallel, will be Sound on a the W 


a A Ny EXAMPLE I. 


cow: ants Nautical Miles make one be 
gree, in the Latitude of 51 35 | 
Set the Index to 51 32“ upon the Arch, 
and ſlide the Square to 60, counted upon the 
Index, and then the Index will cut 5 2 
Square 37. 4 40. yi 
NM B. Here the Anſwer was given on the | 
e becauſe the Angle Was 00 45. 


ExaneLe II. 


How am Nautical Miles make: + one De- | 
gree, in the Latitude of 32% 270. 

Set the Index to the Latitude, 32* 27, and 
Aide the Square to 60 upon the Index, then, 
on the Side, becauſe the Angle is under 4 2 
you will have 50. 6, which is 50, Miles and 2 
of. another Mile, 


— 3 oY. 


N 3 * (6 7 ä 
- "Finn what has been ſaid in the exe goin ng 


Cal, 1 NE may ſolved: 
bar n Ponte. 1 8 


| Gives 35 Diſtance . FOR two Adrian 
i any given Parallel of Latitude, to find . 
e e other pa 5 N 


N et 


Rs L's | Banos = 


Su wok x two © Shipk Sf this Latitude of bo? 
bo! N. at 800 Miles Diſtance from each other, 
_ fail due South until they come into the Lati- 
tude of 40. o ery,” ho] far are they 
| under? 1 ; Fe. 
Set the Index to the Latitade of 6,: wy flide 
the Square till the half of the given Diſtance, 
interſect the Index, which will be 8003 then 
move the quare, to the other Latitude of 40. 
6s; and flide the Square till it cut 800 upon 
_ the Index, and you-will have the Anſwer, 613 
on the Side, - becauſe this laſt Latitude 1 1s under 
45 Degrees, the Double of which, is 1000, 
Miles, their PARTE afſunder. 1 


— 
. * 7 
a > , - 
mo ISO — * 


| x ag Exaaiyks 1. 8 12 
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Fa 1 80 hips Sum ds liedes be 
2e — 1878 Miles, ſail due North 
4560 Miles, into the . 20 2 of 


| 127 k. < 


1 
©. 
| — 


tn) 
Eu be required to find their Diftaoe from 


each other. 
Set the Index to the firſt Latitude 26. 40z 


and flide the Square to the third Part of 1878 


\ which is 626 counted on the Side, and it will cut 


on the Index 700, then move the Index to 


the other Latitude 49. 20, and ſlide the Square 


to 700 on the Index, which will eut the 
Square at 456. 3, which being multiplied 8 50 


gives 1369 Miles, Miles, the W e 


'MIDDLE-ATITUDE ITY 


Rok We hands lend How; in Parallel Sling 
how, from the Difference of Longitude: 
between two Places, to find the Miles o Faſt- 


ing and Weſting, and the Contrary; but when 
the Difference of Longitude cannot be count- 


ed into Miles of Eaſting and Weſting upon the 

Parallel of either Place, becauſe they are not 
upon the ſame Parallel; for if you reduce them 
to the greater Latitude, they will be too 


or tpon the leſſer Latitude they will be too , 


E the Practice is to find a Mid- 


Places, by adding the two Latitudes together, 
and 5 half their Sum, which will be the 


Latitude of the Middle Parallel, upon which, 


the Difference of Longitude, and Miles ef 


* 


% a4 oa 
. . _ 1 _- 


dle Parallel of Latitude, between the two d 


| and We 3, ar to be colt, « 
og pan tees "27. Hh 
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| WE Ship Kills ma the Latitude 85 . oO 
8 hath made 61 Miles Departure, either 


Eaſterly or Weſterly, I demand the Difterence 


of Longitude. 


Set the Index 'to the Latitude: 429 oo”, „ and 
flide the Square to 61 Miles, the Departure 


counted upon the Side, (becauſe the Angle is 


under 45 Degrees, and you will have, on the 


Index, 82. 4 e the N of Songs 
Wi 5 a 2 


11 8 
| EXAMPLE: ' "OO $21 


A Ship als 58 the 3 of. 50? 30 5 


and hath 1 105 Miles towards the Eaſt 
or Weſt, I demand . Difference of Longi- 


| tude.” 8 gk 


Set the Index to 505 300 the Angle of Lati- 


tude, and ſlide the Square till 105 counted upon 


the Square, interſect. the Index, and at that 


Point, upon the Index, you will have 166 


ON 
a, ® 


war Difference of Lon gitude required. 


If the Angle of the Middle Latitude is | 
K, under 45 Tres, always count the De- 
parture on the Side; but i be above 45 


Degrees, 


72 5 0 . 
18 count it on the Square, in both, 


* * 
a +: <A 
l ' 


| Caſes you will have the Difference © 
_ Longitude «mit Index. e 


A * 8 in? „ 7 : * . 
1 + \ OK > * * NI NN e \\\ ®. 
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85 * Ship from the Latitude . hes 4 5® "Nor, 
pe Da ues upon the third Rumb, 
NE b N, what Difference of Longitude hath 
N ? and what Latitude and LID 
15 ſhe come to. 

8 In Middle Latitude, * and! in Merei- 
tors Sailing, 1 would adyiſe the Reader 
always to write down as below, n. 
What is given; but alſo every other Thin 
which relults from the aforefiid, or 
.;,-- other Data, as well as every Thing y. 
are to find, which, if you always 38 1 


* the ſame regular Order; it will be 4 con- 
” ſtant Remembrancer of the Rules * *. 


laid down, altho' not one of them 
mentioned. This being done oppoſite to 
their, 7 5 efive Ard write down the 
wen. Wade and alſo what refults 
5 PR. which need. no N and 
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42.00] 43. 15 Ops, 
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0 
35 55 ties e our 


Our 4 | ed from 400 and its Re- 
Ault; which is 557 Sc TE 13, 
the Data, wy cb 10 23 e fal &@ Fom 
2277 fd "Difference of Fd, by 5 by⸗ the 


ak 175 lain Sailing, Index ta 


urſe, „ach k is 3 '3 Points, 
255 bo, the Diſtatice count- 


Mare, 


0 U 
9. 25 Ill have the Differ- 
15 75 e . 


e; the, / bale of, the our L is | under 45 
let down op pon. the, Right- - 


s CE ew Arti tes Boing fi wt 


"oh. ty | Ware, 2 
Saaten und er the e ier f Latitude juſt 


+ Pann 


a 4 


Next i will be eaſy, without making more 
Figures than er to bring the ſaid 50 


Leagues into Degrees and Minutes by the Rule 


in Page 33. Therefore, caſting off 8 laſt Fi- 


| gore, and taking the Half of the Right-hand : 


igures, &c. it will be found equal to 2 30“, 


Which I place againſt its own Article, the ; 


Difference bf Latitude. 


Now, as before, without writing down theſe: 


Numbers again, I add the Difference of Lati- 
tude to the. Latitude failed from, as the Num- 


bers ſtand in the Articles, and write down the 


Sum, 43. 15, againſt its own Title, for the 
Latitude come to. Again, on the Right- 
hand Side of the Line, ſet down the two Lati- 
tudes, and add them together, taking half their 
Sum for the Middle Parallel of Latitude, which 


is 42, oo, and place this alſo, againſt its Title. 


The next T ing we have to do is to reduce 
the 33. 3 Leagues, into Leagues of Longitude, 
for the Leſſer, or Middle Parallel, as follows. 


Lay the Index to 42. oo, and move the 8 quare | 
tillit comes to 33. 3 counted upon the Side, and 


the Edge of the Square will cut upon the Index 


45 Leagues, equal to 2 15 the Difference of 


Longitude, which, becauſe the Courſe was 


Eaſterly, added to the Longitude faild from, 


makes 17 35 for the Longitude the Ship is 
in, which, being alſe wrote down: againſt its 


h Mme ee is 198 , reibe 
1 


be- ; 


4 Cy i 
8 dite neunen Sau me. CASE * 


7 * 1 ” 
3101 


of? ts EX 


and flide the Square to 40 League 


*= n ” Examere 8 
Sip ben the 17 9 of go. 3 N. 
11 359. 5 Longitude, Courſe 8 E 30 Eaſterly, 
or 48%. 00 to the Diſtance of 40 e re- 
quired the Latitude eee the * is in. 
 Tatitade failed from W. = ELLE 
ns $. $ : Bl, 7807 Lan 
E 22 io 59 . 5 
dale ry — 50 „ = e 
. l. Kae f | '2. 18] 8 „„ 
Longitude come into 361. 24 „„ Ne LOS 
. Diſtance ſailed 40 Leagues. 99. 40 
arch . Stink e B 
| 4 5 ot 50 M Einen. 
46. o Leagues of Long. Aal. 
| 7 Ig he We. Pre 
ae tisving - diſpoſed of the 05 as a- 
bove, 1 ay the I Index the Courſe 48* ov, 


th. 


dex, for the 38.7 run, and you will have, 
on the e , 26. 7, the Difference of Lati- 
tude, and on the de oy 6 for the Depar- 


ture. p 


7 ** Becauſe the Angle was above 45, the 


Diener of Latitude was counted u 


on the Square, and the 


Index. 


was before directed. 
The 26. 07 * Difference oda 


are 


. . 


od roar of 


Now ſet theſe two Numbers on 
the Right-hand of the former Article, as 


<> Any tay Pr in BI rin to 


* 


(8). 


ue equal to 1. 20%, which. being ſubſtrafted | 
from the Latitude failed from, leaves the Lati- | 


tude the Ship is in, 497. 100%, and the Sum of 
the two Latitudes Naias halved, Eves 495 S 
for the Middle Parallel. 

Too which ſet the Index, and dude the ge 
until 29. 6 Miles, the Departure counted on 
the Square, interſect the Index, and you will 
have, on the Index, 46 Leagues, 7 
reduced into Degrees, will be 25. 18“ the Dif- 
ference. of Longitude required, and being added 


to the Longitude ſailed from, rejecting 360. 


will give 1* 24 for the OE 1 * _ 
1 is in. 92 3 wy 775 t 


Phat Larorans Sanur, euer 15 


44 ans $94 . SO Sul 30 

bal: | Exaniris . 5 

e anne del from, 5 5˙ 0418 8. Lon 
rad 2* 50“ Courſe 5 Points 10 or C'S * wa 
Diſtance run 60s Miles. 2 LP! 


w ] il * 
cid from | |; 55/-00 | 5 333 Nee ele Fi; 
Bis kite grey 5. 33 | 500 Departure... | 

titude come to — 60.33] 55. 00 © | 
Middle Pargllel — 57. 4 G. i 
Longitude: ſailed from 362. 0 — 
Peg, in Long. . 3 e 

itude cometo 347. 12 —s | 
Diftance failed 600 Mille 1218748 Mate Paralle, 
Courſe N OY rd 53 Dif. wann, 
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1 66 9 3 
Set the Index to the Courſe 5 Points, and 
gade the Square till it interſect the Diſtance 
6000 Miles; counted upon the Index, and # ne 
will have the Difference of Latitude 333M 
upon the Square (becauſe the Angle of wed 
Courſe is above 45 Degrees) and on the Side 
| Gp ban the is 3.95 80 y__ Miles OO 
| 2). 
"The Differoiice of Latiende reduced bas De ; 
Z e and Minutes is equal to 5 33, which in 
this Example muſt be added to 12 Latitude 
failed N becauſe we have failed "farther : 
from the Equator.” + a 
Then, to find the Difference fi Longitude, 
ſet the Index to the Middle Parallel 57. 46/ 
found as before taught; and as it is above'2 5 
Degrees, count the Departure 500 upon the 
Square, and you will have 938 on the Index 
for the Difference. of Longitade, and to 
1,5 38“ Wx. 
| The . bens? leflened in l 
Weſterly, as the Longiude failed from was not 
large enough to make a Subſtraction, 362 50“ 
was wrote down inſtead of 2*zo', which is 
preciſely the ſame Thing; and having found 
347. 127 for the Longitude come to, we are 
paſt the firſt Meridian, and arrived at 129. i 
"of N on the Weſtern Side thereof: 
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2 liens Larsrons suune, CASE 1 | 


FLA. 


q 


NI LES © 1 4 1 
, \ 
* 2 ” 1 - 
DIED (oth BxanPLE . 298 
n ö 4 3 
1 b 
ky Mal 


+iLarktade filed from 09, 15% a 5 
tude 155. 30“, (Diſtance run 534 Leagues N 
NW, at which Place the Variation was 10 
ces N Wb; the Latitude and Lon; tude 


Place the Ship is in N reqt 


4 * 111 


| Latitude failed from 8, 0. 15 4 R , 
Difference of Lat. N — 2. 15 7 

Lat. come to N ——— 2. 0 
Middle Parallel —— 1. 0 


S 15. 30 28.7 Leagues Dif Longitude f 


Difference of Longitude 1. 27 
ee come to — 14. 5 ek) 01. 
Diſlance ſailed 58 + Leagues 8 
Courſe N NW. 4 Points 8 n ao 
Var. 10 Dag. 8 ng pace I EN LL, 
true Courſe 32. 40 ne 


4 


It is here fappoſed FA the Vatiation o "2 


Needle was 10 Degrees Weſterly ; whence 2 | 


appears that the "Courſe was NN W 10 

grees Wy: therefore as NN W is 2 Points 
or 22 30/, the Variation being added thereto, 
makes 32 40; to which lay.the Index for the 


true Courſe, and ſlide the Square to 532 


Leagues counted on the Index for the Diſtance, 

and the Side will give 45 Leagues for the Dif- 
_ ference of Latitude, whilſt the + wks gives 28.7 
v2 * for the Departure. 


Leagues 3 1 
* 


« 
. + 
The 
* 
. 


3 


+ 68 » Gy 

— 7 *. TheLatiaade filed from being e- 1g South; N 
_ andins the Bhip-has advanced 45 as Ph 
wards the N, which being changed into De- 


grees, is 2 1, Ws hore path the Equator 
and come into 2 Degrees of North Latitude; 


thus we qui frem — in the 


= = = = — = = - 3 — — — — —— — — — — — — — — — - =_ —— N | _ l = 
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: d 3 * 4 $ 
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7 into. the Latitude 


other every time we run near the I 
When tlie Latitudes are of 
nominations, that from when 
and that of its Arrival, the hat. 
muſt be taken for the Middle Parallel. 


Then ſet the Index 


1 De⸗ 
ths n ade. 
of the 


to: one 


for-the 


Middle Parallel, and fide the Square to the 
Departure, counted on the Side which is 28. 7 | 
Leagues, and yeu will have on the Index 28. 7 7 


the Difference of of Longirade equal to 1% . 


Mipprz-LArTirupz e CASE HI. W 


| Both Latitudes and Co 


to find Ne 


ance geg Differente of W and _ 
ud r 1 15 
1 Exaniere 1. 


e250 Degrees on @ Courle, 5 E b 8, 


Latitude come to 8 — 43- 15] 


biet of LatitulleS 2. 30 | 


Longitude come to — 252 15 


Diſtance in Leagues 60 
dune E TOY 3 Paint 


A 1 24 ? 
* ** 


33. nes Daher 4 
50. e Bf e 


— 


Middle Latitude — 42. — 2 bee 
i . Jailed from 250. ,00 | , , 
Difference Lag F 2. 15 84. o „ „ een 


— 


[- "4%. 140 r 


14. Leagues Diff. of Long- 
| The 


A Ship bln the Latitude 1 40 nk | 


3. 15 South, required the 
| e, and ſe 5 arrived at. 


| Latitude ſeiled from. & 40. 45 
5 11 15 
_—_— + KY 


1 ſp 1 
N gde Fatt wrote down, 


the other for the Difference of Latitude, 
Which is ＋ equal to 50 Leagues. 


Bet the hee which is z Points | 


Une flide the Square to 50, the Difference of 
ror hag mn gh the Side, you will hive 
50 Miles upon the Index for the ce, and 
von the Square 93-3 Leagues for the Done 
=" Then ſeek Middle Parallel, as before 
taught, which will be 42% oo! ; to which ſet 
| the Index and flide the Square to 33 3 counted 


upon the Side, the Edge will then cut 47 

| Leagues upon the Index for the Difference of © 
Longitude equal to 2 15 which added to the 
Longitude faited from, becaufe the Courſe was 


Ely will give the Longitude come to 2 520 I 8. 
ExAMPLE II. 


Latitude failed from 50˙ 300 N; "Longitude 


1 10 and having run upon a 8 E Courſe 


when the Variation of the Compaſs was 3 De- 


s N WP. until the Shi was come into the 

88 of 49% 10 N. I demand the Di- 

ſtance, Nun ifference of Longitude, * 
Longitude come to. dhe 


 Letitde fotldfeom 50. 30] 5-4 Kere Dif of Lt. 7 


Latitude come to M — 49. 10 Leagues Departure 
Difference of Latitude & 1. 20F 50. 70 " 


ialale Paralleſ ——— 49- 2 49. 10 
A failed from 1. 500 — 
ere. 2. 18 99. 40 an 

itude arrived at _ _ 3, 18 7 I | 

iftance ſailed ny 0 49-50 Middle Paralll 
Care $8 E 3 Degree 1 . | 


| Variation 3 Degrees N 5 | In 


Above, fill F 
| 2 Quantities and ſubſtract one Latitude 


YAY 


0 700 


e TOW the Variation n 8 
ly, 


| ae to be from the North 3 Degrees 

hath ſometimes cauſed the 1 5 45 
miele the Direction of the Courſe: For w 
the Variation is from the North Weſterly, 


the Points of the Compaſs, on the Welt Side, 


'- ought, to decline towards the South, and all 
the Eaſtern. points, towards the North: Thus, 


whilſt we think to ſteer. 8 E we actually ig | 


upon. a Courſe S'E 3 Degrees Eaſterly ; 


Fore this laſt e which is $qual to 48 De. 


; ma be compared with, 19. 207 the Dif- 


Feren 


on the Index you will have 40 Leagues for the 
f 8 ome failed, and on the. Side 1 De- 
ture. | 


calle 497 50”, move the Square to 29 + Leagues 
Departure counted on itſelf, and it will ſhew on 


the Index 46 Leagues Difference of Longitude, 


0 equal to 2% 187% which, as before taught, be- 
ing added to the Long Sud ſalled from, will 
Make wh . 18/, the Longitude the pls, is in. 


— 


© bis 


A Ship fails Rin the Latitiide of 9 Ty 8. | 
and zen dene 110 Degrees, upon a Courſe 


N. . e W. or 32 30“, until ſhe 


Red 


11 


nce of . or, which is the ſame 
| thing, with 264 Leagues; therefore placing the- 
Index at 4.8 Degrees, move the Square till it 
gives 26 + Leagues counted on the Square, and 


Then BE Inden being ſﬆ to the Mil Pa- : 


Exanyre mu,” 22 hel iT 


an an 
* F ' 
1 6 * 
i * * 7 
* } * * 1 A 
n 4% — 
. 


comes into 2 Degrees of North Latitude. 1 i 
demand har Diſtance, and Longitude come to. 


2 LEG Tag 4 | 29 Leagues Departure: - 
Come to N ena" 2. 
Lau — 2. 15 


en Pi of Latiradg 


Hb : . oo} 19 Lin Login 
Difference of Longi tude W 1. 27 
| ZmgindstheShp ii 108 331 | 1 


ere La A. Y f 

he do Lafituides being erf different De- 
nominations, one North and the other South, 
1 be added together to find their Difference. 


bh. rly ſpeaking,” the Qus Quantity which 
we call l 1 . the arenen 
the 8 7 We failed from 09. 
| and are come into 4 vs 1 
. orth Laeude and muſt therefore neceſſa 
have advanced towar che North; or 8 
changed our Latitude 2. 1 ” whichis SPL > t 
17 agues Difference of - atitude; therefore 
ict the Index to 32. 36 the Courſe, Jae | 
the Square to 455 the Difference of Latitu 
| counted 0 on = Abies on the Index you will 
Haye Leagues ce, and 
- hy 55 on 3 4 ire, &c. . — Pa- 
75 the Difference of 
= ie will e as To neonate 


* 


Hin N 
Nhl ar 


(IN IM ) 
3 6 5 3 


Þ 4 „ k N , | : 
1 {is U 


dere, Larrroos Sara, CASE: 1. 


Ou Lats tide; Courſe "aud" n Neeb fo 
ond 25 other Lat! tude, : : Diſtance, and Di 
ference. of OED. N 8 K 

come to. © . e en e A 


) . fy, Ys \'s . 
4 y # s * 1* } * 4 * * 8 


55 Ship at . 2: vt 
and 323 ee Longitude fails. 8S W oh 
until her Departure be 123 Miles Weſterly, 
What is her Latitude i Pi ference 0 
A and DIGGS: a 
1 ere! E2 N pr oh 
tude 84 f 
en 
By prence of Eat. = 2% 1 37s 
Hs 6 
13 Long. 2 . oy 
+Longitude come to PETS 320. 0 en 
. Mil- Se I Mid. Par. 2 Lat. 

Ty 5 3 # C I. | DIFF 3: 

\ Du UNE! 21 e 9d; 
ID E H 21 Aus 

Set the * at to the Combpnlictl 3 Points, 
im 3 Angle thereof is ay 45 De- 
grees I count the Departure upon 20 155 
and therefore ſlide it until 123 Miles the . 

_ pe interſect the Index, at — Point 

terſection, counted upon the Index, = 


Will have 221 Miles for the Diſtance ; and on 
-the Square you will Me 184 Miles for the 


. * 


$ 
a> +: i 
* — 


* 
> 
. 
4 


2 


11 


9 
8 — 


** 


„ 


taken from the 
the Courſe was Weſterly, will leave the. Low 
Ede cane to, 320". oo. . 


* 73 . 
Difference of Latitude equal to Fs 04; and as 


the Ship is ſuppoſed, to Lal Sou 
decreaſed in Latitude ; therefore havin de- 
ducted the Difference of Latitude 30. og found 
from the Latitude ſailed from, there will re- 
main the Latitude come to 45. 19; then the 


Middle n found as before ſhewn, will 


be 465. 517; to which ſet the Index, and as it 


is above 4 55 8 the Departure 123 dn the 
Square, fliding it till it meets the Index, and 


vou will have on the Index 180 for the Dif- 


ference of Longitude equal to 3. oo“, which 
Sane gitude failed from, becauſe 


: MivpLe-LarrTupe SAILING, CASE Iv. X 


Both Lintitudes and. Diſtance given 70 ied the 


Courſe, Departure, Difference of eee 
and r n come to. | | 


ExareLs Ks 
A Ship fails from the Latitude of 50. 30 N. 


Longitude 35d. 10/. The Diſtance run 45 
Leagues between the South and Eaſt, until by 


[os wee ſheis found in the Latitude of 49 
N n 


Sd. Gn hs 5 ; 


n * 
| Nath, What! is the dire Coutle: and . 


da piled reve 11 7 
8 pa into N. 22 30 Lego Dy- Latin 
Dy erence of Latitude $. 1. 30 FO. 30 3 


e Latitude — 49. 45 
. fails fron — 35. — 
; . 36 „ 
; come into 3 * 

— 12821 


+ "ond (a doL Biff rence eue 4 
e ual to 30 2 moye 
Es ee until 30 L , the Dif- 
| ference of Latitude counted on the Counts in- 
terſect 45 Leagues the Diſtance counted 
upon the Index, and the Nonius R will give 
48 10' for the Courſe, or SE 3 Degrees 
Eaſterly, and at the ſame time you will have 

3+ Departure Eh. Next find the Middle 
Parallel, which is 49%. 45, to which ſet the 
Index, and ſlide the Square till 33 £ of its 
Parts interſect the Index, and it will give you 
52. 8 thereon, for the Difference of Row 
gitude, ma to 2. 167. 


= 


— 


| ExaniLe. 1. ls | | 
| \ Latieade failed n 485 45 4 North — 
| ade 25 . Diftane run . be- 
tween 


4 * + 1 
kern the Scutht and Weſt, — are] 


at by Obſervation, 430. 30“, North 4 r Wa 
| ee, N NEE, - 


26k Ane fee .. 3 40 e 
bs WES 30 |. 


80 15 
Parallel 


: Diferener in Ln Leng. 2 $* 
Longitude” contro CE - 4 


—— $aruths, cage v. 


„ Latitude, Diftance, and Departure 

CS to find the other Lati fude, Courſe and 728 

+ ence of Longitude, — with the Din 
1 come 10 6 Wa: ; 


3 ALS f 


„  ExAMPLy. 


1 Ship” fails from the Latitude of 500. ha N. 


and Longitude, 16 5%. oo, between the South 
and Welt 150 Miles, until her Departure be 


115 Miles; . 


and Difference of Longitude? 7 


Latitude ſailed fr N o. 00 | 175. Mile Dipartare . 
Difference of Latitude 8 t. 30 | 50. oo 

. Middle Parallel —— 48. 24 

pm Rs failed from ibs. of, — 


tude come to 162. p e | 

N en * 9 
ance jailed 1 N Wo, . 12 Middke Parallel 
Wy. Es, © | 176. 5 of Lag. + MR 


i we 8 508 7 


% 


Set 


1 


* 


. Set the 


OY ” 5 3 
Square to 11 thi ** 
on the Side, and uo — Index until the 


Diſtance 1 505 counted thereon, interſect the 


© _ Square; then, on the Arch, 
„and, on the Squ 


the Courſe 50. oy, 
Difference of Latitude 


you will have 
uare, the 


96 Miles, w 


Latitude come to will be 48. 24“, and the 


Middle Latitude 490 
Index and ſlide the * 


Fades, counted on the Squar | 
dex, and at that Point of Interſection on the 


12/; to which; ſet the 
uare until 115, the De- 


„interſect the 


Sys you will have 176 for the 9 


Longitude. 


e SAILING, CASE vr. 
Bb Latitudes and Departure given, to find the 


Courſe, Diſtance, and Difference 


of Longi- 


tude, together with the Ot _ to. 


Fans... 
74 A Ship fails from the Latitude 3 «4 57 N. 
and . 354 between the N. and 2 till 


. ſhe has made her Departu 


re 100 Miles E. and 


is then found in the Latitude of 43%, 15” by 


Obſervation ; required the Courſe, Dine, 
and Difference of Longitude? ? 
Latitnds failed from NM 40. 45 | 100. Miles Departure 
Latitude come to N _— 43. 15 | 150. 5 Dif. Lat. 1 
Difference of Latitude N 2. 30 * 40. 45 1 10 
2 — 42. 0 3. 15 : 6 
"Longitude ſai 4 from '354- © | — | 
—— 9 356. . $4.06 oder 8 
Di trence of Longitude © 5 15 | 
2 Mlle prall 


Digance 180 Miles. 
5 335 40 or NE 6N- 


ww wWW wn 


135. Miles Dif a 


ence the 


BW 
* 


4 Fist et he 1 to 1 90, ne 
' of Latitude counted on the Side, and move the 
Index till it interſect the Departure, Loo Mile 
counted on the Square, then, on the Are 
vou will have 33% 40' for „Courſe, 
on the Index 180 Miles for the Diſtance.” 
Then ſet the Index, to the Middle Parallel, 5 
4 Degrees, counted upon the Arch, and 
the Square till it cut 100, Miles on the Side 
and on the Index you will have 13.5. for th 
Difference Of Longitude, equ to 2. 255 
which being added to the Longitude ſailed 
' from, becauſe the Courſe was EV. will giye | 


: 356% 150 tha nee e AI 12011 
£56) 851 0 f. QNF163! 8 1 8 == 
OAK aN, * vt 
Both , FA be Bienne 75 Longitude. 
given, tafindithe Courſe and Diſtance. | 
A Ship fails from the Latitude of 40%. 45” N. 
ane Longitude 3 54 9 00 between the Neand 
E. cuntil ſhe is found in Latitude 43% 151, 
aud Longitude, 3.56%: 15/. The Courle, and 


Diſtance is required f 0 Sl bud hn otneft 


Latin Nv x 45 | 150 e Digi Bo. fe 
43. 45 135 A Long, . ar 
nog Io Ry A. . 40.45 * TONY N 
ae 23 . 09 | i 245 E.G on 7H 
Longitude ſailed ru 354- "” 3— Wa: vant 
Difference of Longitude: | 84. He Sowa! 
in cnet Sh 14 7 4 ee Ix 9 
Diſftancs 180 15 ö e, 009 eee 
r 4 I too Mila Departure » \..- 


TY 8 7 1 
1 * ; 


1 


A „ boſe de — 
7 — oñe from the other, 
dt. | 


1 ny 5 and fide e he Squar 
1 


1 db 140 Ne 
Hin ox Varna 22 
of Batten Oo” coun 5 
2328 — Planade@:v0d 
ire” counted on the Square, 
we the Diſtance 180 Miles on 
4rd the Courſe 35 lo upon che d 
— E b N nearly, F 


| v2 W KY PE. N nb TINT 8 0 HR 5 5 N! . am? BW 


2 


12 


. vo N $a try 1 v1 | 
{5 LIBS 8 8 e Wh "op 
oh 9 — Fon 


9 31 2 d 8 
1426 Ila. ebe "\. © dul 
1375 6 OO 


; ' 4 3 
ry N. f p 
- >: 4 ? ö 
2 % 


98 
— ö ; \ 


9 


| is Pe 45 1 
and, inſtead of writing down 7. 30“ for the 


| Longitude failed from, Lhave put 36%. 30“, 
this Augmentation being eue that we 


might be able to find the Difference of Lon- 
rue in the ſhorteſt Way, and is Welt, 


abſe the'Longitude is leſſened, as is plain 


5 from the Numbers thereof; the Difference 
of Long. 129. 36“ being equal to 756 Miles 
therefore ſet the Index to the Middle Parallel 


755 37 ' and flidethe Square to 756 upon the 


_—_— it will cut 426 upon the Square for the 


Departure, Which mult be compared with 


| the Miles of Difference of Latitude 375, by 
ning 426 up 0 the Side, wheteunts 


Square, and move the Index till it 


755 
a gon the Sq quare, and the Point of In- 


ter 
| the he Dice, and 485 455 for the Courſe, 
4s the Ship failed. from the orth. 


A 2.4 . " 5.4 
* 1 | 105 
8 E. ir . 
| N \ N Fi XA PLE | > 6:4 1 
: agi 2 {11-94 675. 1M JJ wn dz; N 


A Ship! at gen Alls Nel "= ag 4: Souch 
W and 3575 ee ins * . q 


. = . 
* G - oy 1 
— 
- —— , i K . „ - : 7 » 
* 
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4 * 5 * , 
= a N 
— 4 . 
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„ 
il 5 : 


ple the I. FRET" Latitiide 
hich. diminiſhes-the Latitude; 


on the Kat will give 567 Miles for | 


| 

I 
1 

4 


P 


. 
B 
3 


( 


of Nonk Latinude aid e — ; 


x +24; <5 G4 IF £4 P'S T Þ 28 tenz 170 1 

anal e d © 79:16 660 ti Dit fog. 
3 arived at N — 7. 00. | akt 
Dif. Latitude N - 1 12, oo 3 +, 5; 3 
Middle Latitude” '— * 4 N n 


d eine, failed from 4 1 Ano Daf » be 


tude arrived at 368. 0 * Mites Departure 70 
iferente in Long: * 11. 0 + 


"Courſe 42. 46 3ͥͤ WT Fd FLO: 
" DE 977 Miles | Arch N 9 * 2, * wy ; 


In this 1 — - 1 5 two 1 are —4 
= — 55 together to W their Difference, becaaſe 
they are. of different Denominations; having 


— 


cCroſſed the Equator and failed Northward, Fi 


Middle Lat. is found in taking the of Long: 
greateſt Latitude, the 1 ifference o 

tude is Faſterly, becauſe the Longitude 75 
creaſed. Av 8 Deas 3 is the 8 f 


1 


5 comparin 10 the 8 of L 720 


Miles with the 659.you will have the Diſtance 
in Miles on the Index, bMS wp 5 as be- 


Ke They 6 on the Arch, 9 ys 11 = Ay 
PTY 

$../ ' a F * ; ; 

Mip- 


cw) | 


' . "þ 5% . 
\T% 4 Fra 
"Bid * es 4 Ii * 


5 e Sarum, CASE VL 


One: Taapitade! Departure, and; Difference _ 5 
; „ ee eee 2 ee r 


x 4 wy 
- * F * 
W 5 L493 43152 


T ie rs I F: 4713; Dur q 2 781640 
A Ship fals from we Latitude oy; ey 46/ 
N, Longitude 3 12 Degrees between the N and 
W until her Difference of Longitude be 30. 12%; 
_ and at the ſame time to have 126 Miles of De- 
parture from her former Meridian. What is 
Fol ore of ITY Courke ade: 19 50 
ſtance . . 


| Latitude failed e Mile pen . 
* git. job 14 | 212 72-0 MD 


Difference of Lat. 2 | 00 "Aid," re . fund 
Middle RB — 4 „% | ko 265; | 
Longitude ſailed from 312. $i — 
e of Longitude 3. 3 —9 98. — ” Double. Y ; 
ngetude come o 188 | 50. 2 
Diftance 246 FA 
e een We 14 Latitude come to 
| [ 192 Miles n * 


Fut to o find the Latitude come toby:he 13 
Caſe of Parallel Sailing, counting 126 Miles the 
Departure on the Square, whereunto bring 192 
Miles the Difference of Longitude counted on 
the Index, and you will have on the Arch 49 
De * for the Middle Parrallel. 
L 2 | Therefore, 


C 


4 71 . . 
Therefore, as the Middle Latitude is equal 
to half the Sum of the two Latitudes, and the 
Sum of- both Latitudes equal to double the 
Middle Latitude; then, conſequently, if you 
ſubſtract either of the Latitudes 5 double 
of the Middle Latitude, the Remainder will be 
the other Latitude 47. 14, from whence we 
- ſhall have the Difference of Latitude 3. 32 
equal to 212 Miles. 
Ihen ſlide the Square to the Difference 
Latitude 2 12 counted upon the Side, and move 
the Index until it interſect the Departure 126 
counted upon the Square, and you will have 


the Diſtance upon tlie Index 246, and on the 


Arch the Courſe 30. 500, which, becauſe” it 
| pi "Opt the Sand 1385 will be SS W+ r 
n 

1 "4 a iorotgh' Knowledge of what * 


been here laid down, a Traverſe may be eaſily | 


wrought i in Middle-Latitude Sailing. ag 


Of a nanu, or Conroux Counss. ; 


In every Day's: hs at Sea, it fre enn 

happens = the Ship is obliged to Bus. ge her 
Courſe, which puts the Navigator under the 
Neceſſity of Rocking this particular Problem : 


To gain the direct aha 2 and ee FN m_y 


10 W wr 


— : * . 
4 44 p . ud +” + BG %fnd i445 
. ”# 

— » py P 5 
5 LS AMP 
l K 1 LE. 

1 2 4 e 
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>, CEC amd. ̃ den ůwur-r̃ ͤV½YI ̃ ˙t ace. - 


"II , 
ad bros OL v2 et "i AO IN U en at 
JO MI 1190 Exaur r- 0 2 LE 14. 2 Dil 


F 


Nane eee 4c eee to coordi] 
— Skip-isthe-Latitadavof 45% — 4N, and 
Longitude 110, having ſtemd the follow) 
Courſes when the Variation! of the 
was one Point from the North Ey; I ä 
the Latitude come to, Difference of ee 
and Longitude come to. DARN + op} * 


4 , * Fo > , 2 
3 75 N 1 „ 1 1 'S 4 wb ” > 8 7. A 1 TIE Is 3 > 
i n 3 l 240 RK 
a * 5 6 We; y 


HET: E | 
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meaſured from the Begi ginning of the Scale of ? 
Meridional Minutes, will give 202 Miles the 1 
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Longitude. LEY 


bak. 9 ; NN Ir ters ax DL *. 9 TS R 5 I” 


Difference of Latitude 4 34 | 


Longitude ſailed from 258. 10 688 Merid. 4 Dif of Latitude 


EIT $a 4 A D Longtide | 
7 t 4 
Dr failed Goo les . 7 


7 85 fo 22 Nady feof. + #75 nid A” 
"61; 42G An 2 ENS 2 
by ae the” Acer an quare* 1 


295 n e on Bo a 9 185 5 
7 N nted You ac, and on 
"Ee 5 9 4 53, wine which 


time — will have an thg Sk le che proper Ds x 
ference of away ds 1 eus | to 8. 34, Which, 
becauſe the Shi erty, and by that 
Means d A Faticnds, being ſubſtracted 
from the 45. 4 Fires 37. 06 the Latitude the 

aking the Extent betwren the 
the Meridian Line and ap- 


Fat 


two Latitudes. 4h 


Plying it w the Beginning of the Scale of Mi- : 
nutes, you WII have 688 for the M. 
nal Difference of Latitude, to which, upon the 


Side, ſet the 


e, and you will have: there - 
68.4125 equal to 8. 12 eee eee od 
8 dont. 7 e 15 eines 


— ves O79” * we *r Pal 7 75 „ e _ Ha ob 
-'v 2 * * ſig * 1 3 : 
a A . 71 # ? 8 23 * n. 
„e eee it 117 Toole 21: ov} Dodo 
: 1 Pp . hw + 1 
N . R 


 MzRCaToER's 


2 
FORT | 263 N i 905 + bog 


= Bot Latitules and Departure given, to "6 nd 
> To | the Cue, Dia 7 ce, Differ of oh 3 


3 


ann 


aud Long ztude come 70. . * 2 Wt { Ck AS N 


Wenn ws WE TINS IF; FL. 220 gh ir e kh? 80 Sys) 
m—_ 


"fu oY Ver . ne e aan N \ 0 


wh G9. a * LI 


0 Cy we 1 


— 12 ot acc) 
15 enn 4029! mop! 


74 7 0 8 38 [ $4 3h L leo 
. 51150 "Ih e, Dip. 14k 
| e | ef bag! P 5 ng 
Dips Lg 08: 389 1997: pits Daren: cb! 
N / a 2 1 

Tae 99-4 4), VE EN | 155 Diffrene's Long. did 
e BIR 01.1 eil e men. tow} 


guide che Squafe to x5othe proper Difference 


of Latitude counted upon the Side, and then 


move the Inder till it interſect 100 Miles the 
Departure counted on the Square, and you 


will have the Diſtunce rde on the Inder, and | 
the Courſe 335. 40 on the Ark 


Next the Extent between the two Latitudes 


applied to the dene of Minutes will give bet f 


2 0 T ADAM 


10 "MBREAToR's Skivtnop:iCASE VMI och 


bun reno. | 


+a we ee a; 


* ” | H — 1 I 
— 6 d . Ib e 
_ 1 os ot R 21 1 | 
D 8 0 87 e e 
* ann 5 "Y n 5 8 27 | 
| « I 4 * 
- , 1 . e | LT a $ © a. 


8 
„ 


— 


n rs iis es. "4. 


9 18 d} Nt 
hs Meridional Difference of 4 0 
which, counted on the Side, ſlide the 89 uare, 
and you will have on the Square 135 the Dif· 
ference of Longitude required equal to 2. 15, 
which, added to the Longitude erer mw 
; =uw the Longitade come to. } 


| Mencaros: I SAILING, Ca8E Vu. 
Both Latitudes and Defſerence of Longitude 


given, to find the Cote "ne PUT 10 


| 
LE 
4 — 
8 
1 
4 


EXAMPLE L res: 16 aber 


- 


E [ 
A Ship 4 from the Latitude f = 4 5 


N, and Longitude 35. oo“, between the 
North and Eaft, until the is found in the Lati⸗ 


tude. of 43. 15, and Longitude 356» nah * 


demand the Courſe bee, 10k bis 


Lat. failed from V 40. as | 150 3 es G Dif.o tar, 
Latitude come to M — 43, 15, 


— — 


Difference of Lat. N 2. 30 335 Miles Dif Long: tz 


Longitude ſailed from 354. 00 
Dif. Long. . 1 
Long. come to —— 356. 15 ++ in WE 
Diftence failed 180 Miles 1 | 
Gong: 40,0r NEBN nearly | r ares 


| The Difference of Latitude \ is had W Gi 
ſracting one from the other: So alſo is the 


Difference of Longitude, which is Ely, becauſe 
| ok don to is . than Rn gather. 


— 


1 


—— 


— r ——j—j—jç— E: —— ͤ äü˖ä ä — 


— — oC 
— — 


2 _ 


1 5 


©? Fink; tis Exiont between the two Latitudes, 


meaſured en the Beginning of the Scale of 
Minutes, will give 202 for the Meridional Di 8 


ference of Latitude. 


—— 


Then ſet the Square to 202, the Meridional . 


2 of Latitude counted upon the Side, 


and move the Index till it interſect 135 the 


Difference of Longitude counted on the Square, 


and then on the Arch 5 will have the Courſe 
33% e * 


Next, che fedex remaining, müde the Square 
0 the proper Difference of Latitude 150 


counted upon the Side, and you will have 
on the Index 1 80 Miles for the Diſtance Te 


irn It . 

5 n EXAMPLE: II. 
* alls from the Eatitude 4355 45 N. 

itude 72. 305 into Latitude 52% 30 


EA 


N, and Longitude 3 54. 14. Required” _ 


Courſe and Diſtance. | KOT © 


* . a, 


Latitude ſailed om N 58, 101 6. 15 2 18 
Latitude come frm 7225 12 30; |... 66 8 4 8 


Difference of Latitude $ 6. 15 ͤ— 
Longitude ſailed from 367. 3⁰ 7 Miles proper Diff. Lat. 
Longitude tome fo. — N R 
Difference of of: Long: N 12. 36 | 668 Merid. Diff. of Lat. 
Diftance failed 567 Miter e 6 EE 6k 


Corſe S 3. 40% . > 1 1 
5 * A Va . 7 1 74 J 4 60 1 & Hy 
„CC 756 i Dif Lo. 


4 "MAT. \ . 2 ö 
i * T4 * * #% 83 * 


An this Example the Difference: uf TRA . 
18 Southerly, becauſe the Latitude is leſſened. 
Y Inſtead | 


| &- 205 2 - 255 
Inſtead of writing down * o. 30! for the * | 


Stade failed from, I. have put 367. 30. It 
was neceſſary to make this Augmentation in 
; order to come at the Difference of Longitude | 


in the ſhorteſt Way, which ts Weſt, becauſe Fe 


: the Longitude is decreaſed. f 
Aker} having found the Aw and Meridio- 


nal Difference of Latitude, as before directed. 
Set the Square to 356 Miles the Difference 
of Longitude counted on the Side, and ſlide 
the Index until it interſect 668 the 1 | 
Difference of Latitude, and on the Arch you 
will have 48*.40 ! for the Courſe,” which, 
* cauſe the Ship failed from the North Weſterly, 

is SW 3%. 40 W. 

Then fide the Square till the proper Dif- 
ference of Latitude counted thereon interſect 
'the Index, and you will have on the Index the 
Diſtance 167 required. 

We learn from this Example, that to fail 
from one of theſe Points to the other it ou ght 

to be 8 W 3%. 40 W, but if there ſhould be 

any Variation. in the Compaſs it muſt 45 ob- 

ein, 

_  Suppoſethe Jarigtion was N Wiy 4 Deg ees, 

„all the P Points of the Compaſs on the Welt Side 
| would tend juſt ſo much toward the South; 
ſo that in ere S W zo. 40 Wh, the Ship 

would not run fo. near the __ as it ought ; 

therefore we muſt take SW 7%. 40 Wir u 

the Compals du for the 5 Courle to leer 


. 
| © - "Eads 


* 5 
* 
” : We 
* 


5 ag 80 ale from the Eetryde — or 8, 


CELL 


>. 
- 
> + 


Nr SEE)  ExabivLe nm. 


and Lotipitude 357%: o', into 7% oo” of North 
Latitude, and 80. 00' of Longitude. PID 
the Courſe, and Diſtance. 3 


Tat. 0 „ „ 0% % 
Latitude came o N — 7. 0 nadie n 
Diff. of Latitude — 12. o | . 
Longitude foiled from 357: 0 720 720 Mile x 00262 Las. 
Longitade come s 8. TT 
Se . 
Courſe 42. 26 3 1 
Ks 2 


135 I 660 Miles Dif of Long 20 


- 


he this Exam! hs the te 1d Latitudes are added | 


War ve to find their Difference, becauſe one is 
North and the other Soùth, having croffed the 
Equator and failed Northward. The Differ- 
ence of Longitude is Ely, becauſe the Longi- 
tude is encreaſed, for 8 Degrees is the ſame 


Thing as 368, which is greater than 3 57 De- 


grees, the 11 Degrees Difference of Lengirude 
is equal to 660 Miles. 


In order to find the Meridional Difference of ; 
Latitude by Rule III. in Page 86 extend the 
Compatſes from the Beginning of the Meridian 


Line to 5*. oo“ the Leſſer Latitude, and then 
apply that ſame Extent the ſame Way upon the 
ame Line from che Latitude, and the 

moveable 


F 


— « ? 
Sa TT vs 


- Oo ML ge 

moveable Point will fall upon 722 the Me- 
ridional Minutes required. 30 

Now ſet the Square to 722 on the Side, and 

move the Index till it interſect 660 the Differ- 
ence of Longitude counted u * the Square, 
and you will * on the Arg 42. 30“ or the 
Courſe. f 

Next for the Diſtance: The Index remain=- 
ing as before, ſlide the Square to 720 the 
proper Difference of Latitude counted on the 
Side, and you will have 978 Miles on the In- 
dex, the Danes 2 
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Mexcaron's SAILING, CASE vin. 


Given one Latitude, Courſe and Difference of D 8 
- Longitude, to find the other. en _ 2 
e and 8 8 HAT 82 | 


ExANPLE.. $6 F. 18 


A Ship ſails "a the i 45. 20 N, 
and Longitude 323 Degrees, upon a Courſe 
NE z Degrees E, into the Longitude of 3456. 

36% J demand the other . Diſtance 


and e 


- 1 Tatitua- 


8 N 1 * 
Landau from * 1 bg 


, 


ö ee 57. 50 ee bu. 
Difference of Latitude —12. 5 | 678 the the Half of ditto 


Manta 


| Merida Parts | 


Langu fd 555. % 3058 R 


1218 Merid. Dip. 22 
— 


mee. 36 4579. #7- 30 


— 


| Difference of Lingitude'E 22. | E 2 


Dip. 1122 | RT 0 750 proper Di Lat. By 
| 1375 its Half | 
Courſe nm * 355 5 1836 60 bee, 


* 


Set the dex to us Courſe 480, PH, | 


count 678 the half of the Difference of Longi- 


tude upon the Side, whereunto ſlide the Square, 
and on the Square you will have 609, the 


Double of which 1218 is the Difference of 
LLatitude in Meridional Parts, which, added to 


the Meridional Parts againſt 4 5. 20“/, will give 
4276, againſt which counted on the Scale of Me- 


aol Minutes is * th el Latitude the : 


Ship i is in. 


The required. l may — obtained | 


ſomething eaſier, if the Extent be not too 15 


3 for your Compaſſes, by taking the Extent 121 


from the Beginning of the Scale of Minutes, 


and ſetting one Foot of your Compaſſes in the 


given Latitude, turn the moveable Point up- 


becauſe the Ship ſailed from * MOOR, 
and 


© ij AO 


A 


* 
. 
+ - . 1 
* * N > 
7 

22 A 2 v5 
ut FS. " 

* - > bes „ 


«4 109 5 


| 40 it will fall on 57. 0 dhe Lattade 0 | 


quired. K inn 
Then ſet the half of the proper Difſaravcn of 
- Latitude 375 counted on the Square to inter- 


ſect the Index, and you will have on the In- 


dex 561, the double whereof, 1122, is the Di- 


ſtance required, and om the Side you will have 


418, whoſe double is 836 Miles the Dep. 
Of a TxAVERSE, or Cor N, CouRsE. 
When the Diſtances are but ſmall, it is ſuf- 
ficient only to find the Difference of Latitude 
and Departure correſponding to each ſingle 
Courſe, and from thence 5 

Latitude and Departure made good; by which 
the true Phace of oe Ship may be found, 


ExAMPpLE I. 


A Ship. from the Latitude of 40. e N. 


and 1e 129. 15“ fails the followin 
Courſes and Diftances, I demand the dire 


Courſe, Diſtance and Latitude come to. 4 oy 


ſoon] AE Biff. Bi. Lat. | Departure, |. ws 
E Nis | EW * 
FI df Fit 57 
1% Sd. 24:2 | 2 
Xe 1 10.3]25-0-1- of - © 
; . 
— 7 
49-0. 49:6]. 
$ | To. . | 
445 » 
ö 1 | ©. 1 Fo i 
n Ry . Lat. 137-2 | | 2 


e Difference of 
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a | By 4 
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ä TO 85 
y ithe firſt Caſe of Plain Silling find: the 21 


5 eee of Latitude and Departure for each 


| 
and Diſtance, which enter in their pro- | 
Columns, as before * in Page 30 ; 
hen, for the firſt Courſe, four Points, 
fot the Index to 4 Points upon — Arch, and 
| Mlide the Square to the Diſtance counted upon 
the Index, and you will have the Difference of 
Latitude 2 1. 2 ke Side, and the Departure 
21. 2 on the Index. For the ſecond Courſe, 
2 Points, ſet the Index thereto, and ſlide the 
Square to the Diſtance 65, and on the Side you 
will have the Difference of Latitude 60, 2 
and on the Square 24. 9 the Departure. 
the ſame Manner all == other Courſes are 5 
be worked upon the Univerſal Octant, and ſet 
eee ee 
Ar erence atitude E 
being thus found and diſ aan ith in the N 
foregoing Table, the Totals ſhew, 75 as the 
Northings exceed = Southings, the Ship 
failed; Northerly 137. 2 Miles equal to 29. 852 
Therefore, to 5 Lathudd: failed from, add 
-thi Difference of Latitude made, the Sum is 
the Latitude the Ship is in; as below.” 
And, allo, bec: Sum of the Weſtings 
exceed the Sum of the Eaſtings by. T 12.) Miles, 
the is fo much Weſterly; then find 
the djre@ Courſe — Ge. a F then 
87 
oft. T re OREIER OTE rel 


S S Wann 


© : 


* 


OF pres 2 


22 ·* — 2 Ss 
pl 92 * hn td 

I — 2 — * 36 „ 
» * 


8 


Kade "to, Is the 8; 


bye Caſe vI. of 8 
both Latitudes 3 
Chun iſtance an 


6.1 


e ailed from 
Latin fon e's 2. 28 
Latitude come Er. 42 7 1-6 ks 


8 


. 


Dyferenc wade hd fron, Hy 38 27 #005" 592 
my 355 

2 4 70 wt} 9439| 1 D. lar. 

Gone fa N 158 , Dif: ler pv | 


Sei We Square to 137. 2 the proper Dif. ö 
ference of Latitude coun d upon the Side, and 
then move the Index till it interſe& 1 12. 6 
©" the Dey rture counted upon the Square, 

you will haye the Courſe 3. + Points 

| pox I Arch, which, becauſe it Was betyeen 

N and W. is NW bNz Ws. ang Di- 
ſtance” on the 6a I 

Then the Extent P the two Lafitades, * 

applied 15 Scale of Minutes, will give 1 T 

el Meridional Difference of Latitude, 
which, counted on the Side, ſlide the 
and on the een you will have 1 58 thi 


from the 

Longitude of the Place avs 25 
When the Diſtances run are pretty ak 1 

- ſtead of finding the Difference of Latitude and 

Departure, din Difference of Longitude*cor- 

reſ Fg wi each Courle * to be 

found. F. — — 


Praun. 


, o »-4- * 


8 10 SN 3 A 


50 uppoſe 'a Ship, korn che Lat ch ico, 
3 5 9200 Lon Stücke 56. 0, 2 ibu s. Wa 
Port, inthe. Latitude of a0" 7 5 N, and Longi- 


3 * 


tude 340. bo), and after Raving made the 
proper Allowarices: for Variation, Lee. ay, 
Currents, &c. has failed” upon the following 
corr ected Courſes. I | — the L 


hy to Re deſired | Port. © 


10 \ 
* * : 
88 4 
#\X% S$ 4 y k, $ A 4 N 
* 4 b | % * 
Gr 1997! 
5 * 1 
* a #'-\ . 
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* N 7 
2 44 nz 1 
* # $f ? ® 3 
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* 0 | 
Fir find the Diffectnbee of Latitude, by ſet- | 


ing the Index to the Angle of each Coutſe upon 


the Arch, and then ſlide the Square to each 


reſpettive Diſtance counted upon 85 Index, 
and it the Angle of the the C utſe be under 
45%. oo, you will have the Difference of Lati- 
tude on ch 


Latitude muſt be counted on the Square. 


Having thus found the Differences of Lad 
tude i in Miles for each reſpective Courſe, and 


| ray them in their proper Columms, either 

or 8, as the Courſe directs, reduce each of 
them into Degrees and Minutes, by dividing 
them by 60, and write them down in the 
Sag under Difference of Latitude 3 in De- 
grees and Minutes. | 5 le 
VM. B. This Divifion- may te Sabanet 
without making any more Figures than what 


,ought to ſtand” in the above Table, dig by 
making a Daſh over the laſt Figure in whole 
Numbers towards the Right Hand, and di- 
viding the Left Hand Figures by 6, 26d! the 


Remainder will be Minutes. 33 


by 1 ” 
f 4 77 
Sn 
* 74 1 0 


* 
\ g a » 
LS I #1! 
| ExaurLE. 
10 | 7 1 


> — 0 
— af 6 5dr C- da 4 4 * 18 


15 al "oy Courſe 8 b W "hf Difference of 


. 
4 


Lies is 412 Miles; T put a Daſh between 


the two laſt Right Hand Figures," "which: cuts 

off the Figure 2, then divide 4 r the Figures to. 

* Left Hand by 6, which i is 10 Times and 5 
2 185 8 


e Side; but if the faid Angle of the 
Courſe be above 45, then the Eee * 


— 
3 — 


———— ⁊Ʒ7—— — 
1 


— 


— — 


— OSS — = A 
2 — 2 — 


— .. Y 
— * * « 21 
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7 ——— 
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_— — —— ts . ts ens. err na 


bo - . 
* 5 . | 8 — 


td. * 12. += 14 » 


over ; t. | refore. 1 write down in ag | nent 2 
Column 6 Degees under D, and the 5 Re- 
| being 5 Tens, added to the Fi- 


T4; os 


7 gure cut eee, $25 and * of, all the 
._ -. "mb" 


IS % 4 13 
71 310 1 * 


* 7 
By the Rules alren, 1 lig FIT the Differ- 
Wes of Latitude, reduced into Minutes, being 
either added to, or ſubſtracted from the Lati- 


tade come to, in each preceding Courſe, as 
"the former Rules have directed, will give the | 


Latitude the, Ship was in at the next in 4 


1 Vene as in the aboye Table. 


Then for the Difference of 14 8 to. 
every. Courſe, obſerve the following Rules. I 
F or the firſt Courſe 8 b W. Set the Index to 

1 Point upon the Arch, and take the Extent 

from oe. oo“ (the Latitude failed from) upon 

the Meridian Line to the Latitude made upon 


this firſt Courſe 435. 08/, which, meaſured 


from the Beginning of the Scale of Meridional 


5 Minutes, wall give 600, to which, counted on ; 
the Side, apply the Square, and you will have 


on the Square 118 the Difference of Longi- 
tude to be ſet in the Weſt Colin. 7 
.  *,* Obſerve, when the Angle of the Courſe 


1s vader 45 Degrees, count the Meridional 
Minutes on the Side, and you will have the 


Difference of Longitude on 1 Square; but if 


: the Angle of. the Courſe is above 45 Degrees, 


then count, the Meridional-Minutes upon the 
Square, and * * * 425 e of 
19. 5 "TH | ngi- 


« 


| Lode! de on the bee. aeg en 85 „ 
* for 1. 
For the ed Courſe, being full Welt, =: 
\ Diſtance 156, the Ship did not alter her Lati- 
tude; fo that the Rule for finding the n 
tude by the Difference of Latitude and Meridio-  - * 
nal Minutes cannot be uſed iti this Caſe, there 
being no Difference of Latitude; we muſt 
tmerefore have Recourſe to Cafe I. of Parallel 
Sailing, to find the Difference of Longitude 
upon an E or W Courſe. | 
Therefore ſet the Index to * Latitude 43 
087, and flide the Square to the Diftance failed te 
156 Miles counted on, the Side, and you will ; 
have the Difference of Longitude 215 upon | 
the Index to be ſet in the Weſt Column. 3 
Here alſo obſerve, when the Difference ade,” 
of Longitude | is required upon any Parallel of 
Latitude, and the Angle of Latitude is under 
45 Degrees, to count the Diſtance' run upon 
the Side, and if it be above 45 Degrees, to 
count it upon the Square, and in eithet Caſe 
u will have the Difference of e an | _ 
the Index. ä 
The 3d Courſe S 8 W. get the Index to * 
2 Points, and the Extent between the Latitude 
43˙. 08” and 397. 17“ upon the Scale of WM- 
nutes, will give 306, to ee on the Side, 
of 25 the Square, and you wil have on the 
| quare 128 the Difference of Gans to | 
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be erm the Weſt Column. 
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5 | Es of 235 
The 4th Caurſe of. Set the ; Ine to by : 


1 Hints, and meaſure the Extent os ng 
and 36% 58“, Which will be 178, to w. 555 
the Side, ſet the Square, and you will have on 
© the Index the Difference of Longitude 178 to 
| beſet 3 in the Weſt. Column... * E 

„When the Angle is 45. Degrees, the 
Meridional Minutes and Differenceof Longitude 
B equal; therefore it is indifferent whether you 
count the Minutes on the Square or on the In- 
dex; for, in ſuch a Caſe, the Operation might 


be ſaved, and the Meridional Minutes ſet down 


for Difference of E they being boch 15 
e wh | 


The 5th Courſe 8 E bS. Set che Index to 

3 Points, and take the Extent between Lati- 

5 58 and 32“. 49“ which will give on 
ute Scale 304, to which, on the Side, 


| . the Square; and you will have on the 
Hl. Square. 203 the Difference. of Longitude to. he 


Er; the Eaſt Column. 
"The 6th Courſe NWb W. 0 get the Inder 


to 5 Points, and meaſure the Extent between 


Latitude 32%. 407 and 3 5e. which is 216, and 
then ſlide the Square till that Number counted 
on the Square interſect the Index, and you 


will have 324. the Difference of. Longitude on 


| the Side to be put in the Weſt Column. 11 


The 7th Courſe Wb N. Set the — 80 to 
7 Points, and then take the Extent between 
35% 47 to 360. 22/, which upon the Scale of 
MWautes is 43. the — 1 2 ſlid 0 | 


6 %% 
he Index interſect that Number counted-ppon 
the Square, and you will have on the Side 168 
the Difference of Longitude to be det in che 
| Weſt Column. robin 
The Sth Courſe: being full South hast no 
Difference of WEIS uf therefore: the c Eaſt 
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